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Used in wide variety of | Improve workers’ safety... 
applications throughout industry | health ...comfort... efficiency 
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VANO DESIGN “A” 

VENTILATOR is wed 

here during repaiws to / VANO DESIGN 

a chemical still, This | v4 “B" VENTILA- : VANO DESIGN a 
type ventilator is used / / TOR here dis “C’' VENTILATOR 

to ventilate tanks, tank Oy % charges welding fumes from double-bottom com- here withdraws fumes from a reactor kettle. This 
cars, drums, vats, un portment in naval vessel under construction. Large ventilator can be furnished with 8 suction inlet 
derground cable manholes, pipe galleries, air- volume of air handled quickly expels fumes and for 8 non-collapsible suction tubing 
inlet nozzles for 5 , 4, and 3° suction hose. The 


or multiple 
plane wing compartments, fuselages and other results in good ventilation. Vano Design ‘B” can 
confined places. Uses 8” diameter flexible canvas pass through opening only 14° in diameter. Uses discharge may be connected to & Ventube. 
tubing (Ventube’) 6 diameter flexible canvas tubing ("Ventube ’). Capacities furnished on request 
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VENTAIR DESIGN 
NO. 2 AEROPLANE TE-4 VENTILATOR 
MEAT KILLER here Gasoline Engine 
directs cool, fresh oir on : Driven, here delivers | 
worker in ‘dre tor e ny ~d vder “ nd | PoRTARm NO. 4 SLOWER EX- 
oO ' ' a vngce vu : 
P 9 . 9 HAUSTER exhausts fumes resulting from 
plant. Heat killers restore manhole. These venti 
' soldering, welding, tank coating, is also 
workers’ efficiency by lators provide fresh 
: | vsed in ventilating small tanks. It is 
providing extra ventila air to men in confined " 
: : designed to permit attachment of 4 
tion in the hot months, or places, promoting safety, comfort, and increasing a 
) flexible metal hose. Capacity: 425 CFM 
on any job where workers are continually or peri- efficiency. Ideal where no electric current is avail- 
odically required to work in excessive heat. Avail- able. Delivers 1700 CFM of fresh air. Uses 8” 
able in two types, three sizes in each. diameter fiexible canvas tubing (Ventube’). 


free air. 


ATTACH THIS COUPON TO YOUR COMPANY LETTERHEAD 


COPPUS ENGINEERING CORPORATION, 207 PARK AVENUE, WORCESTER 2, MASS. Sales offices in Thomas’ Register. Other 
‘“Bive Ribbon" Products in Chemical Engineering Catalog, Refinery Catalog, Best's Safety Directory and Mining Catalogs. 


Please send me information on supplying fresh air to men working: 


| he tonks, tank cors, drums, | | on boiler repair jobs around cracking stills 
" oO exhausting welding fumes 


| jin underground cable man COOLING: wtwring vp stagnant oc 
‘holes | wherever men ore working 


motors, generators, switch 
or moteria!l is drying 


| )> eeroplane§ fusileges, | | boards 

wings, etc drying of walls, sheets, etc, 
| after treated with coating 
| | general man cooling material 


| J on coke ovens | | wires ond sheets 
ve 
on steamheated rubber 
processes 








Write here any special venti. 
leting problem you may heve 





Orrele 1A om reply card 















































O INTAKE 
Bik a FILTERS 
{O é 
Ws 
. MOISTURE FROM 
_ ” RUINING YOUR AIR- 
a LiauiD 
OPERATED EQUIPMENT nie 
— -— W/ 
: | ] PIPE LINE 
FILTERS 
ELECTRO: 
STAYNEW 
Moisture, oil, and foreign matter can PRECIPITATOR 
raise havoc in your compressed air 
lines. That's why Staynew Absorp- 
tion Filters were designed. Thousands 
of manufacturers from coast to coast ‘elaine 
ave eliminate - ) Ain 
have eliminated process shutdowns onaiies 
and are now saving thousands of 
dollars annually since installing Stay- 
new Absorption Filters. If you have 
air-operated equipment or processes 
you owe it to yourself to get all the PANE! 
a ) FILTERS 
facts on Staynew Absorption Filters. L 
Model AAPHS 
SPECIAL 
FILTERS 








Write for Bulletin 200. Tell us about your special 





filtration problems, We'll be glad to help. Dollinger 


CORPORATION Corporation, Dept. 7, Centre Park, Rochester 3, N.Y. 








ALL TYPES OF FILTERS FOR 
LIQUID FILTERS « PIPE LINE FILTERS « INTAKE FILTERS « HYDRAULIC FILTERS 
EVERY INDUSTRIAL NEED ELECTROSTATIC FILTERS « ORY PANEL FILTERS « SPECIAL DESIGN FILTERS 


VISCOUS PANEL FILTERS «+ LOW PRESSURE FILTERS « HIGH PRESSURE FILTERS 
AUTOMATIC VENTILATION FILTERS « MATURAL GAS FILTERS « SILENCER FILTERS 
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More Versatile { 


Now available to fit a broader range of power equipment — 


Now the best 300-horsepower Diesel is even better 
than ever—ready to step up production and cut 
costs on any job you name. 


It’s the time-proved General Motors Series 110 
Diesel, newly equipped with a side-mounted blower 
similar to the one used on the famous 71 Series. 
It’s a more compact engine. It’s shorter. It’s lower. 
[t fits more applications than ever before. 


You can have this new GM Detroit Diesel Series 
110 engine installed in off-highway trucks and 
move bigger loads faster. 

You can use it to increase the power of heavy 
crawler tractors, scrapers and air compressors 
get more work per day and per dollar. 

And, in practically no time at all, you can have 
this new Series 110 Diesel installed in almost any 


43-yard shovel—to move earth faster at less cost. 


The new blower makes the Series 110 engine far 
more versatile available with either right- or left- 
hand rotation, and a wider range of accessory drive 
outlets—four accessory drives on the rear of the 


engine, and four fan-mounting positionson the front. 


This new Detroit Diesel Series 110 engine takes 
on all comers in operating efficiency. It’s a leader 
in work output per dollar. Let your local GM 
Detroit Diesel Distributor or Dealer show you 
what we mean. 





New Compactness— 

The side-mounted blower elimi- 
nates former style blower at the 
end of the Series 110 engine and 
also cuts down height. Kasier to 
install easier to maintain. 


New Flexibility — 





Four accessory drive outlets on 
rear of engine, You can direct 
drive both a hydraulic pump 
and an air compressor off the 
engine at the same time. New 
year train features wider gears 
with increased helix angle for 
longer life. Blower and camshaft 
loads are split. 


New long-life Cylinder Head 
Has many design improvements, 
including integral water mani- 
fold and drilled Passages for 
rocker-arm lubrication. Water 
manifold studs and gaskets elim- 
inated. Outside rail gives extra 
rigidity. 


New Governor 

Is more easily serviced — utilizes 
many Series 71 parts. Provides 
for tachometer drive. An acces 
ory drive Trinay al ‘) he taken off 


tne governor drive Beur, 


DETROIT DIESEL. 


Engine Division of General Motors, Detroit 28, Michigan 


NS? note king) nes 


ee 30 lo AOU H Pp. M ulti pl / nil 


Up 9 S93 HP 


in Canada: GENERAL MOTORS DIESEL LIMITED, London, Ontario 


AMERICA’S LARGEST BUILDER OF DIESEL ENGINES 









how to get the most out of HOLLOW DRILL RODS 





































The present trend in mining is toward smaller drill 
holes which require the use of smaller bits and, con- 
sequently, smaller hollow drill rod sizes. And that’s 
increased the use of alloy steels such as Crucible CA 


DOUBLE DIAMOND and 4E Hollow Drill Rods. 


These new alloy rods have proved themselves on 
many jobs by lengthening rod life, cutting drilling 
costs. But they are not unmixed blessings, for they 
will give a good account of themselves only if they 
are handled properly. Hammer and tongs black- 
smithing isn’t enough. Alloy rods demand greater 


care in forging, upsetting and heat-treating. 


Should You Use Carbon or Alloy Rods? 


There’s no one answer to that question, unless it is 


use the rod that best fits the indiwidual job. Gen- 
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erally, air-feed jackhammers and other small, light 
drills benefit from the use of alloy drill rods. For alloy 
rods have greater resistance to fatigue, higher elastic 


limits ~ important where smaller rod sizes are used. 


Rod Stiffness... 

Rigidity or stiffness can only be increased by enlarg- 
ing the cross section of the rod. If you decrease the 
cross section you'll get more whipping no matter 
what type steel you use, or how you heat treat it. 
Therefore, don’t use a 7%” hexagon alloy rod when 
you've been using a 114” round carbon rod, unless an 


increase in flexing and less stiffness is unimportant. 


Abrasion Resistance... 

The higher the hardness the better a drill rod will 
stand abrasive wear. Alloy rods have the advan- 
tage in this respect, for they can be heat-treated 


to higher hardnesses than can carbon rods. 


Notch Effect... 

Notch effects caused by failure to overlap heats 
in treating shanks, or those caused by careless 
handling, chain marks or corrosion pits all cause 
rod failure. Alloy rods are more resistant to 
these nicks or notches than carbon steels, but 


when they do occur failure can be more rapid. 


The answer to better drilling is simply this: 
choose the right drill rod, and then give it 


reasonable and proper care. 


And for the right carbon or alloy hollow drill 
rods — in the sizes, shapes, and grades you need 
— Crucible is the place to go. Crucible Steel 
Company of America, The Oliver Building, 
Mellon Square, Pittsburgh 22, Pa. 


F fk J C I b LF | first name in special purpose steels 


Crucible Steel Company of America 
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Quickly and Economically 


with 


Norbide Pressure 














You'll find there’s a NORBIDE Nozzle available to give you exactly 
the type of cleaning stream you need — from a pencil-thin stream 
for cleaning hard-to-get-at spots to a broad stream for large areas. 
And NORBIDE Nozzles - lined with the hardest manufactured mate- 
rial commercially available — maintain stream contour, last longer 
than any other nozzle made and deliver maximum blasting efficiency 


at minimum cost per hour. 


NORTON COMPANY, 
41 New Bond St., Worcester 6, Mass. 


Blast Nozzles acini 









- 


(NORTON 


BORON CARBIDE 








NORBIDE™. . . the Longest Nozzle Life You Can buy 


JULY, 1956 








I ee eee ee oe Oe hve Ur Um Ue = 
i ‘ 
' NORTON COMPANY, Publicity Dept ' 
41 New Bond Street, Worcester 6, Mass 
Please send me full details on NORBIDE Nozzles : 
i ' 
i Name i 
i ' 
i 
, ( Orr pany 
j i 
i Sire e? ' 
' ' 
C ty Jone State 
ee ' 
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HOW G-E SYNCHRONOUS MOTORS 


REDUCE MAINTENANCE COSTS 
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An insulating bath helps fight moisture 


Moisture has the unhappy habit of working its 
way through motor coil insulation and reducing 
its capacity to withstand voltage stress. To 
guard against exasperating production-line shut 
downs, General Electric seals coils with a coat 
ing of high-grade insulating resins. This seal is 
applied by a conveyor belt dip and bake system 


lt works like this. After the main body of in 
sulation 1s applied in the form of tapes and films 
of non-hygroscopic materials, each set of coils is 
placed on a conveyor and ‘dipped in a bath of 
special, synthetic insulating materials. This way 
the coating is uniformly applied. Then the con 
veyor carries the coils into a huge oven and cures 


them for 


| 


a specific length of time. The cycle is 


GENERAL @@ ELECTRIC 


repeated until the proper seal is built up. Each 
step is automatically and precisely controlled 
length of dipping and baking time and temper 
ature 

This means the coils on your G-E synchro 
nous motor are protected by a hard, tough insu 
lation with high dielectric strength and high 
resistance to moisture and contaminants. Its 
glossy surface maes the coils easy to clean too 


All this adds u»s to less maintenance and 

down-time. For more information on G-E syn 

chronous motors, contact your nearest Genera! 

Electric Apparatus Sales Office or write Section 

775-4 for Bulletin GEA-5332. General Electri 
ay 


. S et \ V7 
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KOPPERS 
SEALING RINGS 
REDESIGNED 
to give the most 
efficient sealing 
available! — 


Reduce Leakage to a Minimum! 
Fewer Rings Required! 











Redesigned Koppers Sealing Rings provide tighter, 
better sealing for your hydraulic, pneumatic and other 
applications ...under a variety of operating conditions. 
And, you need fewer rings because Koppers Sealing 
Rings are redesigned to give the tightest seal. 


Koppers redesigned Sealing Rings can be used for 
static sealing, for sealing rotating and reciprocating 
motion ... under high temperatures, corrosive condi- 
tions, poor lubrication and where high-strength materi- 
als are required. Koppers Sealing Rings are available in 
grey iron, in high-strength ferrous and non-ferrous alloys. 


A wide range of standard Koppers Sealing Rings is 
immediately available. However, if you have a new ap- 
plication, our engineers will custom-design a ring to 
fit your individual needs. They'll produce a ring that 
gives you top performance under your particular oper- 
ating conditions. For more detailed information, write 
to: Korrers Company, Inc., Piston Ring and Seal 
Dept., 1607 Scott Street, Baltimore 3, Maryland. 






he 





Koppers Company, inc., 
Metal Products Division 
Piston Ring And Seal Dept. 


KOPPERS 
v 
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SEALING RINGS 


Engineered Products Sold With Service 


Step Seal Ring 


Two-Piece 
Sealing Ring 
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DOWN a humid 180 feet 


below water level at 
Downsville Dam > 


UP in the corrosive air 


at a water cooling tower 
i al 


During the War General Petroleum Corp sow galvanized 


conduit fail within a year at one of its plants replaced it 
with Everdur Conduit. At its new Ferndale Mobiigas Refinery 
in Washington, some 12,000 pounds of Everdur Conduit in 
yvorious sizes guard electric power lines for motors and light 


ing in this water cooling tower 


CORROSION RESISTANT + STRONG 


JULY, 1956 


Some 3600 feet of 2” Everdur Conduit (E.M.T.) protect electric lines in a service shaft 
plunging down to the release water chamber 180 feet below water level at Downsville 
Dam of the New York Metropolitan Water Supply System. Electric lines operate vital 
valves, indicating and communication equipment 


EVERDUR Conduit will guard the 
electric power lines —for years 


Everdur* Never Rusts. It offers high resistance to other types of cor 





rosion. That's why Kverdus Conduit made trom one of Anaconda s 
exclusive coppe! silicon alloys—is spec ified tor dependable yeu 
after-year protection of electric power lines in industry, on bridges 
at power and water supply projects wherever water and corrosive 
atmospheres are a problem—or where conduit must be buried o1 


embedded in concrete. 


Everdur is Tough. In addition to corrosion resistance, Eeverdur has 
high physical strength resists wear and abrasion It stands ip 
under movement and vibration. as on a bridge. in a subway. in 


a tactory. 


Everdur is Nonmagnetic. koverdur Conduit creates no magnetic held 


te produ e temperature rise ig electri powe! cables 


KE verdur Electrical Conduit is available in two wall thickness 

R.C. in nominal sizes trom 4” to 4”, inclusive, and fk. MCT. in 
nominal sizes >." to 2” 
write an \mer citi Bra > Compan Bultalo Livi eit Bull ilo ) 
N.Y. In Canada: Anaconda American Brass Ltd... New ‘Toronto 


(Ontario 


iti luisive hoy Pridore cle tailed information 


EVERDUR ELECTRICAL CONDUIT 


ANACONDA 


COPPER SILICON ALLOYS 


* NONMAGNETIC + WORKABLE + WELDABLE 
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CARSET 


LAST LONGER 









FREE WALL CHART ss carser sacks 


... when you keep them 
sharpened, with machine 
precision, on the new 
JC-3 JACKBIT GRINDER 








NEW Ingersoll-Rand Carset Jackbit has no 
equal for sustained high drilling speed and 
maximum bit life in practically any type of rock. 
To maintain this “good as new” performance 
after resharpening, it’s important that the cutting 
faces be ground without unnecessary waste and 
to the proper shape. Although hand grinding can 
be used successfully where the number of bits 
sharpened per day is limited, higher production 
calls for a faster and more precise method of re- 
sharpening. 

These requirements are met to excellent ad- 
vantage with the new JC-3 Jackbit Grinder. All 
bit surfaces are ground with machine precision 
to exactly the right shape for maximum drilling 
efficiency — more quickly, easily and accurately 
than can be done by hand grinding. 

While the JC Grinder has many new and im- 
proved features, it has the same basic design that 
has proved itself in over 20 years of service. All 


HOW TO GRIND 





Ingersoll-Rand, Rock Drill Dept., 11 Broadway, New York 4 


Please send me iilustrated wali chart, Form 4121, showing step-by- 
step instructions for the proper resharpening of Carset Jackbits 











STATE 








| ciTy 


LL. eran eran anenisin adhe: clastic en an epenainmenaed 


ADV. 


10 















bearing and wearing surfaces are protected 
against the entrance of abrasive grits, virtually 
eliminating bearing maintenance costs. The Jack- 
bit Grinder can be purchased complete with cool- 
ing and gauging equipment and electric, 
air-motor or gasoline-engine drive — or it can be 
obtained with only that equipment needed for 
any particular job. To get the most out of your 
Carset Jackbits, ask your I-R representative for 
complete information on this time-saving, cost- 


saving Jackbit Grinder. 15-416 





Ing ersoll-Rand 


1} BROADWAY, NEW YORK 4, N.Y 


ROCK DRILLS + COMPRESSORS AIR TOOLS + CENTRIFUGAL 
PUMPS + TURBO BLOWERS + CONDENSERS + DIESELS 
GAS ENGINES 
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Making blast holes with Bethlehem Hollow during early stages of construction for Long Sault Dam. Contractors are 
Walsh Construction Co. and B. Perini & Sons; Morrison-Knudsen Co.; Peter Kiewit & Sons; Utah Construction Co. 


240,000 cu yd of Dolomite Being Moved 
for Long Sault Dam on St. Lawrence 


What you see here is Bethlehem Hollow Drill Steel 
making blast holes in dolomite at the site selected for 
Long Sault Dam, near Massena, N. Y. The dam, part 
of the St. Lawrence River Power Project, is to be a 
curved concrete gravity-control structure, 2890-ft long. 
Including earth wing dams, its eventual length will be 
7340 ft. Its 30 ogee spillway openings will be controlled 
by 50 ft x 28 ft vertical lift gates, flanked by concrete 
overtiow sections and earth embankment to high ground 
at each end. 

Bethlehem Hollow was used almost exclusively on 
this job, in /,-in. hexagons and 1!,-in. rounds, fitted 
with carbide-insert bits. Because of the rock condition, 
blast holes were limited to 5 ft. The drill steel performed 
economically, with minimum breakage. 

Wherever there's rock to be moved, whether for a 
dam or highway, or in a mine, or some other application, 


BETHLEHEM HOLLOW DRILL STEE 
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you can count on good, steady performance from Beth- 
lehem Hollow. That is because it is rolled from a special 
grade of steel which is resistant to fatigue. Bethlehem 
Hollow has a uniform hole, centrally located in the bar. 
It also has a wide quenching range, and is easy to heat- 
treat for the proper balance of toughness and wear- 
resistance, making possible long-wearing threads and 
strong shanks. 

Bethlehem Hollow is made in carbon and ultra-alloy 
grades, in rounds, hexagons and quarter-octagons, gen- 
erally in lengths of from 18 ft to 25 ft. It also comes in 
longer lengths to meet special needs. Keep Bethlehem 
Hollow in mind for your next rock-remova! project. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


eT. the Pecific ( oast Rethlehem prod sets ore +4 id DY 
Bethiehem Pacific Coast Stee! Corporation. fxaport 
Distributor Bethiehem Steel Export Corporat 


ULTRA-ALLOY 
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Eimco 105 Tractor-Excavators equipped with 1') yard 
rock buckets dig, 
charge point (approx. 
job estimated at approximately 300 yards per hour 
per machine 


load and carry material to dis- 
100 feet), Production on this 


SPEED, VERSATILITY AND DEPENDABILITY WITH 
EIMCO 105 TRACTOR-EXCAVATORS 


Eimco 105 Tractor - Excavators, 
shown above, dig and load more 
rock at less cost per yard than any 
other earthmoving machine. 

These Eimco Excavators are 
multi-purpose machines. They are 
easily and quickly moved from one 


spot to another where work is 
needed. They are used as prime 
movers, On production excavation 


and loading jobs, for bulldozing 
and other work around the plant. 

In production work, the Eimco 
105 Tractor-Excavator will load in 
rock at the rate of 5-6 yards per 
minute and in easier materials such 


as sand and gravel, the 105 will 
load as much as 8-9 yards per 
minute, 


THE 


Salt Lake City, Utah—U.S.A. ° 


Eimco 105’s do a better job than 
the conventional tractor mounted 
machine because of Eimco’s exclu- 
sive operating features. Indepen 
dent track operation increases the 
effectiveness of the 
speed of maneuverability, 
travel time and wear and tear 
track assemblies, and 
crawler parts 


machine in 
saves 
on 


chains all 


The Eimco power shift saves 
wear and tear on operators, keeps 
them fresh and alert all day long 
Operator position up front makes 
being 


if possible to see what is 


done 
All cast-alloy steel parts are 


standard equipment on Fimcos at 


EIMCO CORPORATION 


Export Offices: Eimco Bidg., 52 South St., New York City 


no exira cost. Torque converters, 
also standard, provide better en. 
gine operating flexibility and pro- 
tect the engine from shock 


Eimco 1005's are different in con 
struction, and operation. 
They are the only really modern 
An 


Eimco engineer will be glad to tell 


design 
tractors in production today 


you about the 105 and answer your 
questions. When you need a Trac 
tor or Tractor-Excavator be sure to 
see an Eimco 105 at work, and talk 
You are in 


105 
the 


to people using them 
the 


prec © 


vited to compare Eimco 


Tractor, piece for with 


tractor you are using or any other 


tractor 
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WALWORTH 


IRON BODY WEDGE GATE VALVES 


* 





keller becuase ... The entire valve, from hand- nh Pa 
wheel to seat rings, is ruggedly constructed to with- ) Teo 
stand rough and frequent usage. Body, bonnet, and 


: 


yoke are sturdy castings with large radius fillets. Di- a iia 
mensions and drilling of end flanges are in agreement i 
with American Cast Iron Flange Standards. Stiffening ' 





ribs connect end flanges with the body neck to main- 
tain a rigid connection with piping. a (= 


A wide range of Walworth Iron Body Wedge Gate ie 
Valves is available—through your Walworth Dis- | 
tributor —from which you can choose the right type Walworth No. 726F OS&Y (Outside Screw 


to meet your most exacting conditions. Saddle-type and Yoke) tron Body Wedge Gate Valve. 
. . OS&Y valves are recommended for services 


valves as small as 44-inch; low pressure valves for where it is desirable that the line fluid does 
not come in contact with the stem threads 


ri ras pipelines up to 36 inches. 
water and gas pipelin | C8. Mate the éuthe-tens ehead-cyobelts fer ccsy 
Whenever you need valves and fittings, choose repacking. Sizes 2 to 30 inches. 
from complete lines—in a variety of metals —manu- 
factured by Walworth. For more information, see 
your Walworth Distributor or write: Walworth 
Company, General Offices, 60 East 42nd Street, WW. LWOR I H 
New York 17, N. Y. 
Vanufacture? 8 geince I& A 4 





valves .. . pipe fittings . . . pipe wrenches 
60 East 42nd Street, New York 17, N. Y. 


: 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD j 
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Eimco 630 Tractor-Excavator is air powered for tunnel operation 


EIMCO 630 EXCAVATORS SPEED DEVELOPMENT 


High speed development can be maintained under- 
ground with only the normal shift crew. The Eimco 
630 helps the miner or contractor realize this goal 
because it operates faster and requires no track. 


The Eimco 630 Excavator is mounted on the Eimco 
630 air or electric (A.C.) powered tractor and the com- 
bination unit provides the operator with a really 
mobile and versatile loading machine. 


With its independently controlled tracks the Eimco 
630 Excavator can dig in at the toe of the muck pile, 
bulldoze out into stations cut along the side, walk 
over, around and through unworkable areas in the 
mine eliminating the necessity for laying rails. 


THE 


Salt Lake City, Utah—U.S.A. « 


EIMCO CORPORATION 


Export Offices: Eimco Bidg., 52 South St., New York City 


lt is also in use for shaft sinking in round and rec- 
tangular shafts. It is being used on slopes and for 


mucking out sub-level ore pockets. 


In all of the applications where the 630 has been 
employed the costs of handling the material have 
been less than with previously used equipment. 


The Eimco 630 is rugged, requires a minimum of 
maintenance attention and has the same dependabil- 
ity that has been characteristic in Eimco made equip- 


ment for more than half a century. 


Write for complete information. 
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DISTRICT OFFICES 


BOSTON, MASS. 
339 Auburn Street 
(Auburndale 66, Mass.) 
Phone Decatur 2-7050 
CHICAGO 14, iLL. 
2701 N. Paulina Street 
Phone Kastgate 7-84650 
CINCINNATI 12, OHIO 
2089 Bherman Ave., Room 63 
Phone Jefferson 11-2855 
CLEVELAND 14, OHIO 


NBC Bide. 416 Superior Ave., N.E 


Phone Cherry 1-062 
DALLAS 727, TEXAS 

Becond Unit Banta Fe Bidg 

hioom 519 

Phone Adame 65-7691 
DAVENPORT, IOWA 

706 Union Areade Bidg 

Phone 6-312% 
DETROIT 35, MICHIGAN 

18228 James Couzens Hwy 

Phone University 2-5917 
ERIE, PENNSYLVANIA 

12th & Cranberry Btreets 

Phone 2-6436 
GRAND RAPIDS, MICH. 

The Ja pany 

22h1 Lake Michigan Drive, N. W 

Phone Glendale 6-8391 
HOUSTON 721, TEXAS 

P. O. Box 14254 

400 Bastrop Bt. 

Phone Capital 8-7681 
INDIANAPOLIS 16, IND. 

1701 N. Bherman Drive 

P. O. Box 7151 

Phone Fleetwood 7-1127, 7-1128 
KANSAS CITY, MISSOURI 

1102 BF. 47th Street 

Phone Valentine 1-0100 
LANCASTER, PA. 

Clair M. Williamson Associates 

% Race Avenue 

Phone 4-1646 
LOS ANGELES 21, CALIF. 

Westco Pump Bales Co 

2715 EB. &th Street 

Phone Madison 2764 
MILWAUKEE 17, WIS. 

$16 EB. Silver Sprine Drive 

Phone Woodruff 2-1285. 4-9911 
MINNEAPOLIS 4, MINN. 

The Edey Company 

1202 Fifth Ave., South 

Phone Federal 32-2813 
NEWARK 4, NEW JERSEY 

1245 McCarter Highway 

Phone Humboldt 2-9233-4 
NEW ORLEANS 720, LA. 

Roussel Pumo & Electric Co 

P.O. Box 9067 

Phone Canal 0702 
PHILADELPHIA 40. PA. 

124 8. Maston Rd... Glenside, Pa. 

Phone Turner 4-4668 
PITTSBURGH 172. PA. 

116 Federal Bt 

North Side Deposit Bank Bide 

Phone Fairfax 1-4486 
SAN FRANCISCO 24, CALIF. 

Weatco Pump Sales Co 

85 Industrial Street 

Phone Valencia 6-5104-7 
SEATTLE 16, WASH. 

Hf S FEmanuels 

4015 Prince Btreet 

Phone Weat 8700 
SK ANEATELES, N. Y. 

P.O. Box 216 

Phone 109% 
TULSA 3, OKLA. 

Rekin Bide, 20 BE. Archer Bt 

Phone Gibeon 7-520 
WAUSAU, WISCONSIN 

‘ liome Oth “) 

Randotoh & Cherry Streets 

’ © Rox 620 

Phone 2.2011 thru 2-2015 

EXPORT DEPARTMENTS 

Marathon Electric Mfg. Corp 

4%1 Fifth Ave 

New York 16. New York 

Phone Murray Hill 65-3422 
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You Should 


Specify... 








MOTORS & GENERATORS 


Dependabllity 


accepted by Leading National Manufacturers 


D Wide Range of Sizes 


motors 1/20 H.P. to 2500 H.P. Generators 4 K.W. to 2000 K.W. 
Built to Your Specifications 


‘9 Ylatiouuwide Sewéice 


A Service Station and District Office is near you 








FRACTIONAL H.P. MOTORS NEW NEMA INTEGRAL HP MOTORS 
General Purpose Provide 4 in ! Protection 
1/20 HP.up From Stock Drip-proof Splash-proof 
Special Purpose Weather Protected Guarded 
Built to YOUR Specifications All at Open Motor Prices 





LARGE APPARATUS 

Synchronous & Wound Rotor Motors 

Ribbed Frame Construction Generators AC, DC, Hi-Freauvency 
Cool, Clean, Efficient Motor-Generator Sets 

Explosion Proof Ratings to 250 HP Automator Adjustable Speed Drives 


Corry Thic GR Lobe! 


MARATHON 


HOME OFFICE AND FACTORY, WAUSAU, WIS. 


SALES OFFICES IN PRINCIPAL CITies 


TOTALLY ENCLOSED FAN-COOLED 
MOTORS 


Since 19135 


ELECTRIC 


FACTORIES AT ERIE, PA. AND EARLVILLE, ILL. 
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Eimco Agidise on zinc circuit. Note Oy smooth coke of vallerm thickness Note the absence of buildup at the scraper blade and bag clamps. 


LOW MOISTURE AT HIGH ALTITUDES 
WITH EIMCO AGIDISC FILTERS 


— Ne ee ee OR a | 





, Metallurgical concentrates being dewatered in a mill 
‘ear | at approximately 9,000 ft. elevation are handled on three 
Eimco Agidisc filters, one each for lead, copper and zinc 
circuits. 


The ore is ground to 50%--200 mesh and dewatered on 
the Agidiscs equipped with snap blow device to provide 
maximum cloth life and tonnage. 


Most important is the moisture content of these de- 
watered concentrates discharged from the filters at this 
altitude. The monthly average runs; lead 8.0%, copper 
9.5% and zinc 10.3 


Operation of these filters is best expressed in the words 
of the Superintendent of the mill who says, “their (Eimco 
Agidiscs) operation is so trouble-free that we have paid no 
attention to them and feel that when we get time from the 
other parts of the circuit we will undoubtedly be able to 
improve the present moistures 


5 r4 Your problem in dewatering a metallurgical concentrate 
+ can be solved by Eimco’s filtration engineers. Call on Eimco 
| for the experience and facilities to solve your problem, 


Eimco two disc Agidise type used on copper and lead circuits 


THE EIMCO G0 Bala tm 8) (Te 


Salt Lake City, Utah—U.S.A. ¢ Export Offices: Eimco Bidg., 52 South St., New York City 
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Pasedene, Calif, Hoveton, Texas Vancouver, B.C. Londen, England Ge tesheed, Engiend Paris, France Milan, Waly Johannesburg, Seuvth Africa 





JULY, 1956 














the amazing light-weight, compact 


85 cfm GYRO-FLO 


PORTABLE ROTARY COMPRESSOR 














A new addition to the famous GYRO- 
FLO compressor line, this amazingly 
compact rotary delivers 85 cfm at 100 
psi. It is by far the lightest portable 
compressor built in comparable capac- 
ity. Weighs only 1840 Ibs —ready to go 

fully equipped with tool boxes, fenders 
and two-wheeled spring-mounted run- 
ning gear. 





As a truck-mounted unit, the 85 GYRO 
FLO weighs 1375 lbs and stands 42 
high 


For your smaller jobs that need only 
85 cfm of air power, this GYRO-FLO is 
certainly your best bet. It gives the same 
smooth, dependable, maintenance-free 
performance that characterizes GYRO 
FLO compressors the world over. 


With this new unit, the GYRO-FLO line 
now is increased to six sizes — 85-125 
210-315-600 and 900 cfm-—the most 
complete line of portable rotary com. 
pressors available. See your Ingersoll 
Rand representative for further details. 


LOT OF POWER 
IN A LITTLE SPACE 


















P| 
_ Ingersoll-Rand 
«* 2-432 11 Broadway, New York 4, N.Y 
/4 
“~ . An unbeatable combination... 
a GYRO-FLO Com pressors and I-R Air Tools 
Here’s the complete line of GYRO-FLO heavy-duty portable compressors 
-+-6 SIZES 
we eared cee vole 
900 cfm 600 cfm 315 cfm 210 cfm 125 cfm 85 cfm 
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ON THE COVER 


()! KR cover picture was selected on one 
of New Jersey's hottest and muggiest 
June days. It seemed a bit soothing and 
cooling to look at it then, and we figured 
it might have the same effect on those 
who chance to glimpse it on a torrid day 
in July. ‘The scene is in one of Canada’s 
beautiful national parks astride the 
Rockies. Kefore the summer ends, thou 
sands of other tourists, perhaps even 
some who read this, will pause some 
where along the Banff-Jasper highway 
to take in an awe-inspiring vista, just as 


the people shown on our cover are doing 


IN THIS ISSUE 


()' THE more than 90 million tele 
phones in the world the United States 
has about 55 percent. We have more 
than 30 'phones for every 100 persons 
almost ten times the world ratio. The 
Bell System is easily the largest in exist 
ence and the most highly developed. It 
leaves little to chance, even provides 
safeguards in the larger cities against 
rarely experienced power outages. Our 
leading article takes us behind the scenes 

even under the streets to learn some 
thing about the telephone service in New 
York City 


i 1900, when gas and electricity were 
Vying for supremacy in the lighting 
industry, a 100-watt lamp cost $1.43 
If today’s 100-watt units were made as 
they were at the turn of the century each 
would cost about $4. Applying some 
tricks of automation with the aid of com 
pressed air has brought the price down 


to around 25 cents Pave 199 


| ona Standard Oi! Company's exper 
iment in storing heating oil in an 
abandoned Pennsylvania slate quarry 
came through its first year successfully 
Almost a million barrels was transferred 
into and out of the pit with only incon 
sequential loss ‘The favorable results 


would seem to presage additional facili 


ties of the sort Page 204 
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NO HANDS NEEDED 
The Speakerphone above is a handy de 
vice for those who handle papers, take 
notes or look up information while talk 
ing. It is tied in with the regular phone 
and coneists of a transmitter (center 
left) and a speaker (lower-lelt), The 
user talks in a normal! tone He can 
control the volume of the speaker or 
shut it off if he wants to use the regular 
telephone set. The receiver of the lat 
ter doesn't have to be ‘‘olf the hook’ to 
use the Speakerphone 


T SEIEMS to be the trend of our age 
to make the world smaller with each 
passing year. High-speed travel is 
not the only shrinking force at work 
Viaying a big part in bringing the peoples 
of the globe closer together are improved 
means of communication, not the least of 
which is the modern telephone. Indeed 
the linkage by which any two ‘phones 
are interconnected is nothing short of a 
miracle because of the simplicity of ite 
operation insofar as the user is concerned 
and because of the complexity of the ace 
tual functioning of the equipment behind 
the acenes 

According to statistics compiled by 
the American ‘Telephone & ‘Telegraph 
(‘company there are 94.5 million tele 
phones in the world that can be con 
nected to some type of public system 
Of that total almost 91 million can be 
reached through the facilities of the Kell 
System, a group of companies united 
under AT&T. ‘The 46,218,233 Bell Sys 
tem instruments in service in the United 
States at the close of 1955, together with 
those operated by nearly 5000 other con 


cerns, give this country about 56 million 


Ive 





KEEPING 
TELEPHONES 
ON THE JOB 


Standby Diesel-engine Generators Help 


R. J. NEMMERS 





NIMBLE FINGERS AND A SMILING VOICE 

Because about 87 percent of the Bell System ‘phones are now of the dial or auto 
matic type, most Americans hear the famed ‘‘voice with a smile’’ only when they 
contact ‘“Information’’ or place a long-distance call. The long-distance operator 
pictured links the past with the present by using manually placed plugs as well as 
automatically switched circuits. Just above her right hand is the type of ‘dial 

used by toll operators in many exchanges. Instead of turning a dia! she pushes 
keys like those on an adding machine. Some subscribers are already able to put 
through their own long-distance calls without the aid of the operator 
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Prevent Service Failures in New York City 











well over half of the telephones in the 
world 

It is, perhaps, only natural that the 
(L/nited States should be in the lead not 
only in the number of instruments but 
also in the art of telephony, because the 
telephone was developed and first put to 
‘The story of its invention by 
Bell is 


in fact. 1s one of the classics 


use here 


Alexander Graham familiar to 
many of us 
of our modern industrial age. The use of 
the ’phone has grown tremendously since 


1878 when the first commercial exchange 


went into operation in New Haven, 
Conn., with 21 subscribers. Today. New 
Haven has about 125,000 subscribers. 


each of which can be put in vocal touch 
not only with the others but, as we have 
already said, also with 91 million tele 
phones in other cities and countries, and 
five 


thus actually with some three to 


or more times that number of people a 





ah 





fair percentage of the world’s population 

‘The groundwork for the fabulous sys 
tem of wires and cables which serves us to 
day was laid early in the days of teleph 
In 1915 New York City and San 


were joined; hookups 


ony 
IK rancisco direct 
with major Canadian cities came along 
soon after; by 1927 the first transatlanti 
connections were made via radio and 
in 193] 


across the Pacific Ocean 


it became possible to converse 


A telephone system, although classed 
a8 a public utility, differs considerably 
from other utilities because of the very 
nature of its service. A gas or electric 
company must supply a dependable one 
fuel to ita cus 


way flow of power or 


tomers. A telephone company is con 
fronted with a similar problem, but it 


must also make arrangements by which 


* T he first transatiantit telephone ‘ alyle } expected te 
into operation thi yeal 


fl 
' ; 


yy 
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BUSY PIT 
New York City’s Times Square district, where Broadway, Seventh Avenue and 
Forty-Second Street converge, has been called the crossroad of the world because 
of its concentration of both pedestrian and vehicular traffic. Not far away is another 


busy intersection 


a meeting place of myriads of telephone lines 


Shown is a 


cable splicer working in one of the four large manholes at that location. More con 


versations 


JULY, 1956 


‘ride the wires’ here than at any other such meeting place in the world 


any given subscriber's instrument can, 
at will, be connected to and disconnected 
from any other telephone in its or any 
connecting system. ‘This explains the 
reason for the maze of wiring, for each 
single-party hookup and each multiparty 
line must be provided with a pair of cir 
cuits extending all the way to the ex 
electrical 


other hand. need run only between the 


change office lines, on the 
point of use and a main power circuit, 
which serves many other customers as 
well 

Kach of the steps performed every 
time a call is made is simple in iteelf, 
but, added together, the cycle is com 
plex (one way to desc ribe what goes on 
behind the scenes is to explain the sey 
eral functions in sequence. First let us 
examine a manually operated central ex 
change and some of the equipment in 
stalled in it so that we can draw a parallel 
between it and a dial or automatic ex 
change. Kach single party or line wroup 
of multiparty telephones is. as has been 
pointed out, directly connected to the ex 
change that serves it. Kach of these ci 
cuits ends at what is known asa distrib 
uting frame from which exchange wir 
ing, as differentiated from outside wir 


ing, 
by operators the 


extends it to a switchboard run 


famed ‘“‘voices with 
the switchboard the circuit 


kind of jack (a 
a plug), di 


smiles.’ At 
terminates first in one 
small hole or receptag le for 
rectlv above which is located a miniature 
lamp, and then in other jacks 

If you want to place a call you signal 
simply by 
This 
thus lighting the little 


the operator! ot your intent 
lifting the receiver from the hook 
closes a switch 
lamp connected to the first-mentioned 


jack 


dies your outgoing calls, Hmony others 


The particular operator who han 


then selects a pair of a series of plugs ar 
ranged in front of her and places one of 
them in the jack below the glowing lamp 
She also moves a small awitch associated 
with that pair of plugs, which establishes 
between her headset 


Next. she aske for the 


phone you wish to reach 


a connection and 


your instrument 
number of the 

and inserts the other plug into the corre 
sponding jack on the board but before 
proceeding she must check to see that 


the person you are calling i not using 


the telephone. She does this by touch 
ing the rim of the jack with the tip of the 
a signal 


plug, and if the line i busy 


sounds in her ear If it is open, she 
pushes the plug all the way into the jack 
and operates a awitch to ring the party 
At the same time she disconnects herself 
from the circuit so that you may talk 
privately 

As soon as the girl at the switchboard 
has put the plug in the jack to answer 
you, ite signal light goes out but another 
one flashes on. ‘The latter ia located close 
to the pair of plugs she chose for your 
call and stays on until the party answers 
When 


the telephone. ‘Then it goes out 
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The maze of overhead wires once found in our large cities 
has disappeared into cables that run underground or un- 
obtrusively along suburban roadways 
bird's-eye view of a lineman installing a terminal box on an 
The wires contained in the short, coiled 
section of cable at his left terminate in a panel inside the 
box in front of him and will be spliced into the larger cable 
Then individual lines will be run to homes from the box. 


elevated cable 


the conversation is ended and you hang 
up, the lamp flashes on again, a signal to 
the operator to remove both plugs from 
the board, thus clearing the way for you 
to place another call or for someone to 
communicate with you. It also frees the 
called party's line 

One of the anomalies of the telephone 
business is that as the value of each in 
strument was increased by putting it in 
touch with a steadily growing number of 
subscribers, charges for the varied ser. 
ies, particularly long-distance calls, were 
between 
1YvZ0 


now a daytime conversa 


reduced, For example, a call 
New York and San 


came to $16.50 


francisco in 


tion for a similar 45-minute period is billed 
at only $2.50, plus tax nights and Sun 
days the rate is even lower. In the case 
of transoceanic hookups, a New York to 
1927, 


coat a 


when that service 
$75 


may be made for only $9 


London call in 


was initiated, subscriber 
(Currently, it 
nights and Sundays and for $12 during 
the day. Although long-distance rates 
provide the most striking example of 
price reduction, local calls, too, are less 
expensive, Not only can we communi 


cate with many more people in nearly 
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OVERHEAD OR UNDERGROUND 


At the left is a _sihis belt 


looks 


every instance, but many telephones that 
formerly could be reached only by toll 
the 
charge or local-call bracket through the 


calls have been brought into non 
extension of local service. 

One of the primary reasons why the 
Bell and other systems have been able to 
provide more and better service without 
adding materially to the cost is the wide 
spread use of automatic switching or 


dialing Bell Company officials claim 
that without dialing the telephone would 
be in the luxury class because of today’s 
prevailing high labor costs out of reach 
of many hundreds of thousands of people 
Although the actual 


number of operators employed exceeds 


who now enjoy it 


that of previous years, many thousands 
more would be required to take the place 
of dial equipment. ‘Too, it is speculative 
whether telephone companies could man 
age to find and train the great force that 
would be needed 

Many of us tend to look on the dial 
telephone as a relatively new develop 
ment, yet as early as 1919 a complete 
Kell System exchange was converted to 
dial operation. Even before the turn of 
the century research aimed at automa 


The rope hanging from the lineman serves to hau! up tools 
and equipment other than the assortment suspended from 
In the other picture is a cable splicer joining a 
maze of underground wires that isn’t as confusing as it 
color codes and special groupings direct his prac- 
ticed fingers to the one sought. He wears a headset to com- 
municate with workers at other ends of the cables so that 
each circuit can be ‘‘tested out’’ before a splice is made 


tion had been undertaken, and some of 


the basic patents in the field were issued 


at that time. Broadly, the dial system is 
an automatic mechanical and electron 
method of carrying out in sequence all 
the functions an operator would have to 
perform to complete a call 

Step by step, automatic switching of 
telephone calls follows the manual rou 
tine previously described In place of 


howey er, amall electro 
the 


‘The eyes of the operator 


fingers, 
take 


connections 


facile 
magnets over job of making 
are guided to the proper jacks by visual 

that 
and a 
the 
other jacks which permits her instantly 
the linked to the called 


Klectroni instruments can “gee” 


signifies 
call 


arrangement of 


signals a light which 
someone wishes to place ui 
special numerical 
to locate one 
line 
that is, they can sense light. Kut in the 
switching equipment 


that 


case of automat«t 
there is no need of other sensing 


devices not only locate the electric en 


ergy that 
power a lamp but also 


he used to 


to find 


normally would 
“count 
the number called 

Similarly it is possible Lo design an 


automatic system that could, when ready 
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to receive your call, play back a record, 
‘Number, Please?’’ But that would be 
unnecessarily complicated, so the equip- 
ment merely sends out a steady hum 
Because people’s voices differ so much it 
build 


that would understand verbal sym‘ols 


vould be hard to an instrument 


used to identify a telephone. Instead, 
electrical impulses are used: one impulse 
for number one, two for number two, etc 
These pulses go out over the wires when 


ever you manipulate the dial on a tele 


phone 
For each impulse an electromagnet 
moves a selector switch in the central 


office notch. Within a split sec 


ond after you have finished dialing, the 


one 


switch has made a connection between 
the dialed 


Kut, just as in a manual system, some 


your ‘phone and one you 


means has to be provided to prevent in 





terruption in case the line is busy. The 
7 
. 
= 
od 
. 
fae 


ce 
- aa 
P ¢ 
‘al - 
rT. ye 
b ty 
d td 
ms ss 
BP +i 


JULY. 1956 


same signaling mechanism that notifies 
an operator that a line is in use is suit 
able for this purpose. Again, a record 
play-back device could tell you that ver 
bally, but that, too, is superfluous: the 
machine simply sends a bzz, bzz. bzz 
over the wire as an indication that the 
line is in use. 

If the line is not busy, the equipment 
proceeds to ring the called party, just as 
the operator does. As soon as the circuit 
is completed, ringing stops so that you 
may converse. When finished and you 
hang up, the break in the continuity of 
the circuit triggers the electromagnets 
and they return the selector switch to the 
neutral position. Thus your wire and 
that of the wanted party is cleared and 
the switch itself is released for another 
call from your phone or some other in 
strument. 


No story about telephones would be 


4, 








































complete without a resumé of some of 
the postwar developments that have im 
proved service immeasurably and that 
hold the future 


One of these is direct distance dialing. 


out great promuse for 
Already, operators in many exchanges 
throughout the 
through calls directly to given numbers 
Actually, the toll 
little the 


use kKach ex 


country are putting 
in far-distant cities 
differs 


most of us 


dialing network from 
dial system 
change connected to the network is as 
like the 


Switching 


signed a code number, much 
number of a private ‘phone 
is ace omplished in toll centers installa 
tions serving numerous exchanges — juat 
asa local exchange serves many different 
telephones in its area 

will 


tell 


System exchange, as well as many owned 


‘Telephone officiala state that if 


not be long before nearly every 


by other COT PAnIes, will be converted to 


toll dialing. Kven now, before that stage 


of development is reached, it is possible 


for subscribers in some areas to put 


through their own long distance calls 


simply by manipulating the dial on their 
No help from the operator 
“are 


instruments 


is needed the call and ita duration 


recorded automatic ally kengle 


J., has had experimental serv 


even 
wood, N 
ice of this kind for some time, 
other 


and it has 


recently heen extended to com 
munities 
The passion for color in our lives has 


not been neglected by telephone com 


UNSEEN PARTS OF A 
TELEPHONE EXCHANGE 


Shown at the left is a part of the ‘cross 
bar’ equipment installed at one of the 
exchanges in New York City. The huge 
bank is made up of selector switches, 
one of which is seen below at closer 
range. An overhead tramway supports 
a ladder (visible at the far end) used to 
reach the upper bank. The little elec 
tromagnets replace the deft hands of 
operators and quickly pick out any 
number called. The maze of wiring re 
quired to connect each telephone with 
these selector switches is awe-inspiring 

400 separate wires are attached to 
each switch of the type pictured 


7% 





‘ 


%y 


AAAS 
at 
i, 


Al¢h 


th 
* 


4 


? 


a 
~~ a 
5 & 
a 4. 


| 
_ 
‘ 


. 
SEE 
z 


% 
~ 
“ : 
5 


-@ 
a 


a 


195 





panies. ‘loday, the familiar ‘phone is 


milady’s over-all 


black 


Advances in the plastics field have pro 


more apt to match 


room decor than to be hecause 


vided color-fast materials of adequate 


strength Inetruments of ivory hue, 
available for many years, are growing in 
popularity. ‘There are also innovations 
in set design for the benefit of the sub 
acriber. One of the latest is the “Speaker 
phone’ by means of which the busy ex 


ecutive or housewife can converse 
holding the transmitter to his 


‘The 


stands on his desk. and he 


without 
mouth or the receiver to his ear 
ineatrument 
talks in ordinary tones with his hands 
free for other tasks 
Other “little things’’ can be added to 
the telephone, all intended to make it 
more adaptable and more convenient 
Volume control on the bells, for instance, 
the signal when 
the 


when nearby, during 


permite “turning up” 


some distance away from get. or 


“toning it down 
or to adjust the 


the 


children’s nap hours 
the 


room in which the instrument is located 


loudness of ring to the size of 
Another type of volume control on the 
receiver enables the hard-of-hearing real 
ly to enjoy a telephone conversation 
Vhones with night lights that automat 
the dial 


is lifted alao are available 


wally illuminate when the re 
ceivey 
jut while telephone people are natu 


rally enthusiastic about the many im 
provements in set design and in service 
they are even prouder of the recent enor 
Pours eX pansion of the ayetem in Amer! 
ica. ‘The number of instruments installed 
Hell 
panies has actually doubled since World 
Wartll. At the end of the conflict there 


about 23 million ‘phones in the 


and maintained by System com 


were 


networks now there Are more than 16 


Hut there are other yrowth in 


dicatorsa During the War many people 


were asked to accept multiparty service 
because the central-office facilities could 
not handle the number of private lines 


for which there were requests. ‘Today 


private service i# available to all who 


want it in virtually every area except 


those of great “overnight” growth. Fur 


thermore, many conversions have been 


made from 3- and 4-party lines to the 
more satisfactory 2-party service. 

At the present time there are an addi 
2000 and Kell System ex 
changes than there were in 1945, 


about 87 percent of the instruments are 


tional more 


and 


of the dial type, as compared with 67 
percent at the close of the war. Besides, 
central offices have undergone marked 
outmoded 
replaced by the 
Many 


wartime 


improvement, and much 


equipment has been 
newest and moat efficient devices. 
of the latter are the result of 
experience in miniaturization, electronics 
and automation. Even billing has come 
in for reappraisal, and automatic tech 
niques have been introduced to assure 


theaccuracy of monthly statements. (All 
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this has been expensive: the value of the 
tell System “‘plant’’ the term used to 
identify all physical equipment owned 
went up from about 
$15 


by the companies 
1945 to more 
95h 


‘To describe all the equipment used in 


$5% billion in than 


billion at the close of 


a telephone exchange and the function 
take up 
furthermore, be only of 

M ost 


more concerned with the dependability 


of each item would too much 


space and would 


limited interest subscribers are 


of the service than with the actual work 
ings of the equipment that makes it pos 


sible. Let us, then, take a look at what 


hone COMpaAanies are doing to insure con 
tinuation of service even in the gravest 
of emergencies 

(uy and military 


(,overnment our 


regard the telephone network 


the 
‘They consider it to be extremely 


leaders 
that 


nsseet 


unites country as a national 
important and practically invaluable at 
One of the 


things which have been done to guard 


times of great disaster or war 
against failure is to provide alternate 
routes or circuits throughout the United 
States. ‘These additional circuits, which 


alao mean better service under normal 
conditions, have been and are being con 
structed by the Long Lines Department 
a subsidiary that builds, maintains and 
of AT&T 


The routes by-pass critical target areas 


operates long-distance lines 


the channels of communication 
link the 


should 


so that 


nation will not be im 


enemy 


which 
paired bombers strike 
‘They are designed to resist most natura! 


destructive forces, providing service dur 


Like 
taken 


place, toll centers which are vital to the 


ing floods and other emergencies 


wise, some decentralization has 
network are established in sections which 
are not likely to be affected. at least dur 
ing the early days of an assault 
Needless to say, electric energy is vital 


to the operation of any telephone com 
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DIESEL RESERVE POWER 


lf regular power sources should fail, New York telephone exchanges would con 
tinue to function with current supplied from standby diesel engine-generators 
some of which are shown here. Below is an Ingersoll-Rand 8-cylinder, 600-hp 
Class TS heavy-duty engine connected to a 435-kw General Electric generator 
This set was installed last year in the New York Telephone Company's building 
at 435 West Fiftieth Street. The first diesel provided for this service was installed 
in 1937 at the 104 Broad Street exchange and is seen at the upper-left. The engine 
at the bottom-left is a companion to the latter and was put in in 1947. Both units 
are 6-cylinder models and each drives a 300-kw generator. Exhaust from the 
diesels is piped to the flue or stack in their respective buildings. The engines are 
started with compressed air at 250 psi pressure, and the picture at the bottom-left 
shows two receivers in which it is stored ready for immediate use. The tanks are 
kept charged by the I-R motor-driven, air-cooled compressor at the bottom-right 
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pany Most of our exe hanyges are sup disaster strikes. and the chances are that 
plied with power from local utilities. As telephonic communication will be needed 
all of us are aware, electric service hase Lo help fight the emergency. Sometimes 
become extremely dependable in most ite availability is a matter of life and 
parts of the country, there are few power death; then, again, great monetary losses 
outages, and most failures last only a may result if service is not maintained 
short time. Unfortunately, power may (Consequently, diesel-generator standby 


be cut off for an appreciable period when ~~ units have been installed in certain ex 
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changes to insure a continuous supply 
of electricity 

New York has more telephones than 
any other city on earth, more than those 
listed in (Chicago, which comes second, 
and London, third, combined . more 
even than any country except Canada 
and the United Kingdom and, of course, 
the United States. On an average there 
is one ‘phone in New York City for each 
2.15 persons. (Washington, ID). C., leads 
the world in this respect with one in 
strument for each 1.62 persons (on a 
statewide basis, nearly two-thirds of all 
the telephones owned by the tell Svea 
term affiliate are in or immediately ad 
jacent to New York's five boroughs. ‘The 
1,000,000 instruments in that area are 
served by 312 exchanges And, aa our 
leaders warn us, New York will be a 
critical target in case of wat 

One of the greatest advances in te 
lephony was the introduction of “com 
mon battery’ service by which all tele 
phones in an exchange are powered from 
the central office. Prior to that develop 
ment each instrument had its own 
sources of powe! a battery of two l'% 
volt dry cells to energize the voice circuit 
and a hand-cranked magneto to supply 
ringing current. Ky the present system 
all individual batteries were moved to 
the central office 

‘| oday. most telephone xe hanges are 
powered by battery current, Often the 
cells are not of the type familiar to moat 
of us; many are giant storage unite that 
are tar larger than those in an automo 
hile are similar to those aboard sub 
marines except that their ampere-hout 
rating must, in many cases, be even 
preatet The cella are kept charged at 
all times with, as we have already said. 
current purchased from a local electri 
utility the exchanges on Manhattan 
Island being no exces ption, Now, should 
energy fail, big standby diesels can be 
started up within seconds, In the bret 
interval that ela pses between power in 
terruption and the beginning of emer 
yency power service the battery con 
tinties to upply the needed electric en 
ergy In fact. it could probably pro’ ide 
enough for the duration of most power! 
failures, but it is Apparent that it would 
be unwise to wait until the battery waa 
almost discharged before bringing the 
diesel unite into action 

Standby power for telephone’ ex 
change sis not new. at least not tor many 
of those on Manhattan Island. As early 
as the 1920's gas engine-generator seta 
were installed that used city gas ‘The 
disadvantages of an outeaide source of 
fuel were immediately apparent, and 
several years later some of the exchanges 
were ¢ quipped with gasoline-engine gen 
eractcores Hlowever it became evident 
that the nature of the service was such 


is to require a really heavy-duty and 


dependable driver bor example if 


might happen that there would be no 
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TEST EQUIPMENT 


Both installing central-olfice equipment 
and keeping it functioning correctly are 
big jobs. An installer of switching 
equipment, below, is assisted by a port- 
able test board in hooking up the ap- 
pees. New York City subscribers 
iaving telephone numbers beginning 
with “Digby-9” are served by the 
equipment shown. The giant panel pic 
tured at the right is employed solely to 
keep tabs on the operation of other 
equipment in the exchange. By proper 
use of the panel, ‘trouble shooters’ 
can run down almost any malfunction. 
ing of apparatus that occurs. The in- 
structions covering the operation of the 
pane! fill several good-sized volumes 


demand for emergency power for several 
Yet 


unite would have to be put in operation 


years when the need did arise the 


immediately and run continuously aft 
fullload until normal power from outside 
was again available 

The New York ‘Telephone Company 
began to look into the inherent advan 


tages of the heavy-duty, stationary diesel 


engine in 1936. Soon the first order was 
placed, and in 1937 some New Yorkers 
were insured against service interrup 


the firet diesel-electric standby 
Manhattan 


exchange has sustained emergency ser\ 


tiona by 


installation ‘Today every 


ice, Moat of the reserve unite are on the 
lower subfloors of the buildings where 
they are out of harm’s way, and are eelf 
sufficient for periods of a week or more 
Some of the earliest ones depended on 
city water for cooling, but now many are 
converted or are being converted to in 
means of a 


dependent operation by 


closed cooling system incorporating fan 


cooled radiators 


Among the first exchanges on Manhat 
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tan to be provided with a diesel-powered 


standby generator was one in the down 
or Wall Street 
‘The engine is an Ingersoll-Rand Type S 
300-kw Electric 
A duplicate set was installed 
1947 


Hoth engines are 6-cylinder units oper 


town financial district 


and drives a (;eneral 


yenerator 


just ten years later, in October 


ating at 720 rpm. ‘They are started by 
admitting air at 250 psi pressure direct 
ly into the power cylinders in firing se 
quence, the air being furnished by an 
I-R ‘Type 30 high-pressure compressor 
Full load is imposed as soon as the ma 
chines reach operating speed —no warm 


up ofr stabilization period is allowed 
‘To make sure that each engine is in gery 

ice condition at all times it is run for one 
hour once each week, eight hours once 


each month and nine hours once each 
quarter, and careful records are kept of 
their performances Combined, they 
supply standby power for a number of 
104 Broad 


a total of 


exchanges all located at 
Street 


nine on Manhattan alone 


Other I|-R engines 
supply many 



































other exchanges with emergency power 
Together, they have a rating of 3329 
kw. 

From an economic standpoint the in 
stallation of large, heavy-duty units of 
this kind is an expensive business, espe 
cially when it isconsidered that they may 
not be needed for several years at a time 
Of course, though no figures are available 
to prove or disprove it, the engines might 


pay for themselves over and over again 


in one short period of operation. Mainte 
nance, too, could be a big item unde! 
such conditions. In fact, many diesel 


that it is harder on a 


machine to be on standby duty than to 


engineers claim 


run all the time. ‘That is one of the pri 
mary reasons why ‘The New York ‘Tele 
phone Company chose heavy-duty diesels 
takes 
place in all engines when they stand idle, 


Some condensation, for instance, 
the amount of damage done by the water 
depending on the thickness and the kind 
built. ‘The 


heavy-duty type stands up better in this 


of metal of which they are 
particular field than the lighter-weight 
engine, which is useful elsewhere in port 
able power rigs, elu 

Although machinery plays an impor 
tant and steadily growing role in provid 
ing telephonic communication, a cardinal 


rule of the Bell Svatem is that its busi 


ness shall essentially remain a service 
performed by re comparatively small 
number of people for millions ‘The im) 


portance of the human element, so far 
as it concerns the dependability of the 
service rendered by ‘The New York ‘Tele 
is exemplified by a 
the 


than 


phone Company 
special training program which, by 
end of 1955. 
10,000 of its 81,000 employes for special! 
civil-defense and emergency duties 


more 


had qualified 
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without it 


lamp may be mounted bare 


starter developed by Sylvania 


rear of the assembly at the lett 


IMPROVED FLUORESCENT TUBES 


The upper Sylvania tube (above) has a built-in reflector 
that directs 70 percent more light downward than it would 
In industrial applications, dust and dirt set- 
tling on it have little effect on the light output 
without an externa! reflector 
The lower, older lamp emits light equally in every direction 
The other picture shows (right) a new fluorescent-lamp 
It has a disk-like ceramic 
condenser instead of the wrapped-insulation type in the 
Besides being more com- 
pact, the ceramic condenser is said to be almost indestruct- 
ible and its life is limited only by that of the globottle, 
which is the other component of both of the starters 


The new 


















Light by Sylvania 


Compressors and Vacuum Pumps Work Behind the Scenes 


To Bring Us the Miracle of the Electric Lamp 


ACK in 1879 ‘Thomas Edison sus 
cessfully demonstrated his theory 
that a 


could be built by enclosing the filament 


long lived electri lamp 
in a glass envelope and evacuating the 
assembly. Since then the lighting indus 
try in this country has made steady prog 
ress, earning the United States the sebri 
quet of “the best lit nation in the world.’ 
And vacuum and the electric lamp have 
been linked in a development that has 
value to our civil 


heen of inestimable 


zation. ‘Today's lamps and their uses are 
Oo varied that they defy enumeration 
but it is interesting to note that each 
vell equipped modern automobile has 


about 22 to 25 

Statistics for last year show that about 
1079 million lamps of all types were pro 
duced in the United States 
of the 


million 


975 million 
and 104 
add) 
tion, 500 million photo flash bulbs were 


familiar incandescents 


tubular fluorescents In 


turned out. Our use and enjoyment 
of lamps has grown tremendous'y in 
the decades spanning the depression and 
World War II, and the fourfold increase 
may be said to be indicative of our de 
sire to “‘get more light on the subject 
Klectric Products, Ine 


Svivania one 


the ‘‘big three’ lamp producers, 1s a 
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B. RICHARDSON and ROBER'I 


56-year-old firm that traces ite origin to 


two roots: a New kingland branch and 
the Pennsylvania organization that gave 
it its present name. ‘The industrial enter 
prise that was to become the giant Sy! 
vania organization was launched at the 
turn of the century when Frank A. Poor 
bought a $3500 half interest in the Mer 
ritt Manufacturing Company in Middle 
M ass 


out his partner for $750, a figure which 


ton In a few years Poor bought 


shows that he took over a venture that 
in the beet of health 


Mass . 


was not 


to Danvers, and re 


Moving 


naming the firm the Kay State Lamp 
Company, Poor carried on a business of 
renewing burned-out light bulbs. ‘The 
older types of lamps had sharp tips, evi 


of 


contained Hif Was exhausted “vt the time 


dence the tubes through which the 


they were made. In the restoration pros 
ess each lamp was washed and the tip 
broken off to give access to the filament 
which was withdrawn with a tool resem 
bling a buttonhook jecause it was a 


left 
the bulb that had to be burned out by a 


carbon filament it a deposit inside 
gas flame before a new filament was in 


serted and the bulb evacua J through 
a rebuilt tip 


Krom this humble S#tart the Company 


JAMES 


progressed until 1909 when the owners 
of the 
the Hygrade Incandescent Lamp (fom 


tay State Lamp Company formed 


pany for the purpose of manufacturing 
and selling new lamps (Bay State con 


the ‘refilling’ bus: 


the time the 


renewal ol 


1913 At 
Hiygrade (¢ ompany 


tinued 
ness until about 
was organized, re 
search and the quest for quality made 
thei Appearance on the scene in the per 
son of Walter Poor 
engineer and brother of Frank 
of the 
Voor, another brother 
Walter developed 


tungsten filament for illuminated signs 


a graduate electrical 
by then 
and hkdward 


chairman hoard. 


and president 


a small lamp with a 


[ts performance in the laboratory showed 
it to he far superior to the carbon-fila 
ment ty pe and A Spec ial drawing Procenns 


was devised to form Lungsten wire of auf 


ficient strength for the application, How 
ever, the new lamp proved to have a dis 
appointingly short service life, and the 


brothers devoted themselves to finding 


out ““why 

Kdward made a trip to New York City 
and spent his evenings atop buildings in 
‘Times Square replacing lamps which had 
failed back Walter 


hard at in the laboratory ‘| here 


¥ ibra 


‘These he sent to 


work 


close examination indicated that 
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tion set up by high winds might be the 
Accordingly, a fila 
ment anchor was designed, and the new 


cause of the trouble 


tungsten-filament lamps began to fulfill 
their early promise of superiority. That 
dogged approach to their objective and 
the 
were the beginning of a program 


the refusal to accept anything but 
bewt 
of research and quality control that hae 
been continued by the successor com 
pany 

‘The other branch of the Sylvania fam 
ily tree goes back to 1906 in St. Mary’s, 
Va., when a group of men decided that 
there might be a market for lamps of 
Hut 


unable to find a glassblower, the firm 


novel shapes because they were 


they started rebuilt old bulbs instead of 


producing new ones as planned, although 
it retained the original name of Novelty 
Incandescent Lamp Company. Kernard 
(;. erekine, an early associate of the con 
cern, etuck with it through the vicissi 
tu jes of a business recession and changes 
of owning interests to become manager 
and part owner 

‘Then in 1924 the organization formed 
manufacture radio 


ii separate firm to 


tubes. ‘The subsidiary was called Sy! 
vania Products Company, and in 1951, 
with the dissolution of the parent con 
cern, merged with the Poor family’s Hy 
grade Incandescent Lamp Company un 
der the name of Hygrade Sylvania Cor 
poration. Mr. Erskine was named presi 
and Kdward Poor served as first 
After the formal 
were 


dent 
chairman of the board. 
merger, however, headquarters 
maintained for both branches, thus es 
tablishing a management policy that has 
continued to the present day and that 
gives each of Sylvania’s 45 plant man 
agers a large degree of autonomy and 
responsibility in the conduct of the busi 


rid’ she 
‘The factories are located in eleven 
states from Maine to California and 


provide employment (including central 
2 OOO 


It alao maintains sixteen labora 


office personne! for well over 
pcrsons 
tories. In 1942 the corporate name was 
shortened to Sylvania Electric Products, 
Inc., thus clarifying the nature of its 
business, which had expanded into se, 
but allied fields. ‘Today, 


lighting and the manufacture of radio 


eral different 


tubes, on which the present company 
was founded. are but two of its nine 
divisions The others are: ‘Television 


Picture Tube, Electronics, Radio & Tele 


vision (receivers), Electronic Systema, 
Atomic Energy, Tungsten & Chemical, 
and Parta. 

Sylvania’s history might be summa 
rized as growth despite a generally ad 
verse economic outlook, because the ma 
jor steps in its development came in 
1907, 1914, 1921, 1929, 1931 and 194] 


45, all years just before or during depres 


sions or wars, In the same spirit the 
firm's chairman of the board and presi 
dent, Don G. Mitchell, stated in the 
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BASIC PARTS OF AN INCANDESCENT LAMP 


A flare (left); a flare with the evacuation tube and part of the filament structure 


added (center); and a finished ‘‘ozone’’ 


base 


lamp showing the bulb and screw-type 


Larger and smaller lamps are but variations of the same basic structure 


Lamps of 25 watts and smaller are exhausted to a high vacuum just before seal. 


ing 


Others are first evacuated and then charged with one of several inert gases, 


the choice depending on the lamp’s intended use. 


now-almost forgotten gloomy days of 
early 1954, when there was widespread 
that 


unwarranted 


he considered 
that the 


‘minor down 


fear of a recession. 


such pessimism 
conditions foretold only a 
In a widely quoted analogy he 
the 


with the golfer who finds Sunday's 86 a 


turn. 
compared economic “‘gloomsters”’ 
cause for breast-beating after Saturday's 
85. Needless to say his optimism and 


He 


several 


that of his company were justi. ed. 
well 
that 
have been completed since then 
A few Mr 


Mitchell said in an address to the Amer 


acted upon his belief as 


new plants projected about time 


years ago the quotable 
ican Newcomen Society: “Nature abhors 


hut In fact 


amall part of our success is due to the 


a vacuum we love it! no 
quality of our vacuum.” ‘The importance 
of this cousin of compressed air in the 
acheme of things at Syvivania was not 
overemphasized, for the functioning of 
the 


their handling in various stages of man 


most of company’s products and 


ufacture are dependent upon it. Com 
pressed air plays an equally important 
role, as will be seen from a quick look at 
the operations in two of Sylvania’s Light 
ing Division plants in Massachusetts. 
The division has ten factories, six of 
which are in the New England States, 
two in Pennsylvania and one each in 
Kentucky and West Virginia. They turn 
out lamps of all sizes from miniatures to 
huge floodlights, and in types that in 
clude mercury-vapor, infrared, germ) 
cide, zirconium are and photoflash, as 
well as the better-known incandescents 
and fluorescents. ‘The plant at Danvers, 


Maas., 


is air-conditioned throughout, produces 


a modern 2-story structure that 


the bulk of the company’s fluorescent 


lamps more than 300 kinds and sizes 
This output places Sylvania second 
among fluorescent-tube manufacturers 
An offshoot of this business is the mak 
ing of fluorescent fixtures, a line that is 
unique among iamp producers and gives 
Sylvania the advantages of matched fix 
tures, ballasts, condensers, etc., for thei 


lamps ‘The fixtures are available in 350 

types and sizes and are designed for both 

industrial and residential illumination 
At. Danvers 


drawn by three rotary pumps from which 


operating vacuum 158 
lines run throughout the plant. ‘The com 
pressors Ingersoll-Rand single-stage, 


nonlubricated machines supply air at 
LOO psi 


multistage 


lor air at lower pressures there 


are blowers which are in 
stalled in the same machinery room for 


After a 


fluorescent lamp has been pumped out to 


centralized service and control 


a high vacuum, surface gases are re 
moved from the interior by flushing with 
pure argon, the two operations tending 
to clean it out better than pumping alone 
‘The lamp is finally filled with argon at 
low pressure. 

Blank glass tubes entering the plant 
are inspected for damage, automatically 
washed, dried and placed on a conveyor 
that 


through the various coating, drying, as 


system carries them on their wavy 


sembly and evacuating processes re 
quired to turn out a finished product 
The inside of the tube is given a phos 
Received in 
Pa 


plant, the phosphors are first dispersed 


phor (fluorescent) coating 


drum lots from Syivania’s Towanda 


with powdered lacquer and pigments in 
pebble mills. An interesting facet of this 
relatively simple operation is that just 
any pebbles won't do special ones from 


the beaches of Brittany. France. are im 
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ported. ‘Their hardness and superior re 
sistance to chipping prevent contamina 
tion of the mixture. Compressed air is 
of aid in this work as it is needed to blow 
the phosphor mix from the mills into 
ylass-lined storage tanks where it is held 
until combined with a liquid carrier pre 


paratory to being applied. ‘The nonlu 


bricated construction of the compressors 
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Clear glass bulbs are coated with a varicolored ceramic 
which is sprayed on with air as shown at 

The spraying compound is also mixed by air 
which is preferred because one of the ingredients 
Before assembling flares, bulbs and 
bases, the Sylvania trademark and voltage and wattage 
ratings are stamped on the inside of each bulb by a ma. 
compressed air and 
As a bulb moves in from the left, a vacuum 
transfer arm lifts it into place on a rotating indexing table 
It is then moved around to the marking station where an 
air-cylinder piston with dies on its end enters the bulb 


glaze or frosting 
the top 
power 

is highly tlammable 


chine (lower-left) that uses both 


vacuum 
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is vital in the latter service because it 
prevents oul contamination of the coat 
ing material 

The glass tubes are upended and lined 
by gravity flow, the exact amount of 
phosphor introduced into each one being 
controlled automatically ‘This mete 
ing, plus a carefully regulated, staged 


drying process in continuous ovens re 






STEPS IN BULB-MAKING 


trick at the rate of | 


c’ ; 
Still under vacuum. 


the lamp 


through the base and marks it 
meet, 4a lamp is born and the machine at the right turns the 
350 an hour 
tioned in the bulb the parts are fused together by gas-llame 
jets and the excess glass or bulb skirt is removed (one can 
be seen descending the lower-center chute) 
transter arm then lifts each lamp to the evacuating station 
where 4 suitable connection is made with a small tube 
that has been left in the flare, and the air is exhausted 
the tube is sealed hermetically. Dur 





that i 


fluorescent coating 


thick 


much ultraviolet 


suits im a 
that 
light 


neither too thin nor too 


would pass Loo 
in the first case and reduce the output 
of visible light in the second 

After lining and drying, a tube is ready 
for the insertion of the electrical elements 
that make it a lamp. ‘The machines that 
produce the stems and flares, as they are 
called, are good examples of automation 
and predate by many years the current 
Ihe flare 


making machine, for example, has seven 


preoccupation with the idea 


stations where (1) the blank glass tubing 


‘) 


is heated the heated glass is flared 
3) the flared portion is squared up 
made level; (4) the length of the flare is 
accurately gauged; (5 and 6) heat in two 
steps is applied to a thin stripe around 
the stem of the flare; and (7) the flare is 
cut from the tubing by a cutting wheel 
Kvery one of the functions mentioned 
is critical, and any of them, if performed 


is applhed by gas flames the Btu value 


iImncorres tly. would spoil the flare 


of w hie hy im ¢ aretully controlled by mMmecninsa 
of combustion air supplied by Ingersoll 
Kiand MM ‘The 


blanks remain at each station for a spec 


(lass blowers glass 


ified time, and the flame muat impinge 


on the tubing at just the right angle end 


When the bulb and flare 


After the tlare is posi 


A vacuum 


ing the next step the base sections are added to complete 


20) 


temperature so that tie glazing opera 
tion will be successful and the glase will 
not break. Heating before cutoff is crit 
ical, Loo, because the cutting wheel might 
crack giase that is too cold and mash that 
which is overheated 

A controlled directional blast from the 
gas the 
forces the molten glase around the lead 
‘The lamp 


flames at stem-making stage 
wires, forming a hermetic seal 
stems are sealed into the coated tubing, 
and the lamp is then exhausted and 


bases are added Various operations 
euch as cutting off lead wires and forcing 
cement into the bases are aided by air 
cylinders 

Many of the company’s incandescent 
lamps are manufactured at the Loring 
Avenue plant in Salem, Maass.,” where 
as many as 1500 different types, ranging 
1000-watt floodlights to a 


special kind that generates ozone to kill 


from giant 


odors, are made (company-wide, a total 
There 


too, vacuum and compressed air are vital 


of 4500 models are turned out 


to production and are available every 


where throughout the factory. Vacuum 


not only serves to actuate machines 


which take the place of much tedious 
also to 


and handwork but 


exhaust bulbs in the final stages of man 


ex pensive ) 


ufacture. Bulbs are brought in from an 


outside BOUTCE, and, of course, com 


pressed air was used to form them 
“Sylvania just recently completed anew incandescent 


lamp plant at St. Marys, Pa, which manufactures 
tandard “A” line lampsand has been described as 


being the most modern incandescent lamp factory 





AIR MUSCLES 


The pressure extrusion device shown above uses air at 
45 psi to force rings of Bakelite cement into the bases or 
caps that fit over the ends of fluorescent tubes 
caps and contact points are in place, the assembly is baked 
After lamps have been packed for ship 

Felsina hand (right) by lift 
ing the cases trom the packing station onto an outgoing 


to set the cement 
ment air power lends a fina 


conveyor line. 
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For all practical purposes, the produc- 
tion lines at Loring Avenue can be des- 
the bulbs flow along 


ignated as “Y’'s’’ 
one branch, the flares or filament assem 
blies are finished on the other, and the 
come together for the last 


two parts 


steps. After the bulbs are received and 
have passed inspection, those that are 
to be glazed or otherwise treated are de 
Col 


ored bulbs are sprayed with a ceramic 


livered to their respective stations 


paint and glazed in an oven at 1400°F. 
Spraying is done with compressed air, 
which also powers the mixer that com 
pounds the coating solution 





Power companies estimate that about 30 
percent of the approximately 300 billion 
kilowatt-hours of electricity produced in 
the United States 


Uiuminatton 


each year is used for 





Some bulbs are lined with a thin layer 
of aluminum or silver. Known as alu 
minizing, the operation is accomplished 
by vaporizing aluminum or silver in the 
bulb while it is under a high vacuum 
Vaporizing is done by a carefully con 
trolled filament, and 
the 
one micron is tolerated 


heated tungsten 


vacuum (a pressure of only about 
is drawn by oil 
diffusion Other lamps 


pumps. types 


familiar to most of us because they are 
used in the home are frosted on the in 


side by an etching process. 


When the 


When the bulbs are ready for finishing 
they must be labeled with the company’s 
trademark and with the required voltage 
and wattage. Both air and vacuum play 
a big role in this operation, which is per 
formed before the flares are sealed. As 
each bulb reaches the marking machine 
it is met and picked up by a vacuum 
cup transfer arm which deposits it on a 
circular table that indexes it to the mark 
ing station. There a clamping fixture 
descends to hold the bulb in place and 
the 
through the base and stamps 


a rod with dies on its tip 


proper 
enters it 
it on the inside. ‘The rod is powered 
by an air cylinder 

Like many other automated machines, 
the marking units have built-in devices 
to guard against errors made previously 
in the production line. One of these pro 
tects the 


might occur if a bulb were not delivered 


dies against damage which 

in that event the dies would strike the 
hold-down clamp and could be ruined 
To obviate this a jet of compressed air is 
aimed at each bulb as it enters the mark 
ing station. If the bulb is there it de 
flects the jet and the cycle is completed 
without but if the station is 
empty, the air impinges on and triggers 
a small lever which prevents the mark 


pause, 


ing cylinder from functioning. 

The flares for incandescent bulbs are 
made in about the same way as those for 
fluorescent lamps and the needs for com 
pressed air and vacuum are much the 


same. ‘There are differences, of course, 
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AIR AND VACUUM SUPPLY 


These Ingersoll-Rand machines furnish the compressed air 
and vacuum that work hand in hand at the Loring Avenue 
plant in Salem, Mass. At the left in the picture at the top 
is a 2-stage Type XRB compressor with a capacity of 630 + with combustion air 
cfm. On the right, with their cylinders at the other end 4'% psi pressure 

and obscured, are two single-stage Class ES units each 


rated at 


in the dimensions and in the filaments to another at one point in the cycle 


but they have little effect on the bas In the final stages of conversion from 


production equipment bulbs to lamps (a fine distinction, to be 


When the two subassemblies, so to sure, but one that 
the ““Y"’ for by lamp producers) the former are ex 


is carefully observed 


speak, meet at the base of 
finishing, the flare and the 


joined by carefully controlled directional! of 
moved and replaced with an inert gas to 


bulb are hausted to a high vacuum — as are lamps 


25, watts and lower or the air i re 


gas-flame jets which fuse both pieces of 


glass into one, as in the case of the fluo achieve some special effect. Vacuum is 


rescent lamp. Vacuum bulb lifters also applied to each bulb independently so 


come into action. ‘They work automat that one defective envelope will not in 
cally and lift the bulbs from a loader any way affect good ones. ‘The bases are 
conveyor to the initial station and also then attached. Following final inspec 


transfer them from one indexing table tion, each lamp is ready for service, but 
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146 cim. All three discharge at 100 psi pressure vacuum transfer arms and 





and have nonlubricated cylinders with piston rings of a 
graphitic material so as to supply oil-free air. The picture 
at the left shows four |-R blowers that provide the gas jets 

Fach has a capacity of 650 cim at 
At the bottom-right are two Class ES 
vacuum pumps rated at 26 inches of mercury. They serve 


other low-vacuum purposes 


compressed air has one more job lo per 
form. After packaging, a lifting device 
powered by a pneumatic cylinder takes 
over the work of plac inp the cases on an 
outgoing conveyor line 

W hile the LwWwo plants dem ribed are ny 
no means representative of all Sylvania # 
manufacturing establishments, or even 
those operated by the Lighting Division, 
they do give an idea of the importance of 
compressed air to the company and show 
why Nature and Syvivania be lec tri Prod 
ucts, Inc., are at odda in their respective 


Views about VaCcCuUuuUu}’lTi 
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OlL STORED IN OLD QUARRY 


Esso Standard Piped Nearly a Million Barrels to and 


From Former Pennsylvania Slate Pit in a Year 


‘TORAGE of heating oil in an aban. 
doned slate quarry at Wind Gap, 
Pa., has been termed successful by 
Kieso Standard Oil Company following 
the fireat year of full-scale 
‘The facility, which is the first of ite kind 
inthe United States, was placed in oper 


expenence., 


ation in October, 1954, too late to per 
mit using it much during the remainder 
of the fall 


year, however, 969.000 barrels of oil was 


and ensuing winter. Last 
pumped into it during the warm-weather 
months and out again during the 1955-56 
winter. ‘This volume was only 31,000 
barrels short of the million it had been 


No diffi 


culties were encountered in the opera 


estimated the pit would hold 


tions, and virtually no oil was lost. 
kaso Standard embarked on the quar 
ry storage venture because it promised 
to be more economical than UBIng con 
ventional steel tanks. Studies indicated 
that only 10 percent as much steel and 
about one-third as much ground space 
would be needed, depreciation and main 
tenance costs would be less, and damage 
Stor 


age © MmewatLIne GO} lis .) mw reckoned 
f f | ting | } to | Ih i 


from storms or bombing negligible 


with because its consumption is highly 
seasonal Moat of it is used during the 


five months starting with November 
However, oil companies must be able to 
the that 
stockpiling 


Actually, in modern refinery practice, 


meet demand. and calle for 


a certain amount of oil of this grade is 
made all the 
enough flexibility to permit varying the 
percentage considerably, [t is most prac 
ticable, then, to turn out some the year 


time, although there is 


round and to increase its production dur 
ing the period of greatest use, This calls 
for storing a percentage of the warm 
weather output, and that has tradition 
ally been done in cylindrical steel tanks 
containing around 150,000 barrels each 
‘These are costly, and as a precaution 
against fire it is customary to allow about 


two acres for each tank. ‘Thus, storage 
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for a million barrels normally requires 
around fourteen acres. At Wind Gap, 
however, it is being provided in five acres 

The Wind Gap installation actually 
consists of two old quarry pits situated 
only a few hundred feet apart. One, 
called Alpha, holds the oil, and the other, 
designated as Acme, i8 a reservoir for 
water, which is essential to the opera 
tion. Alpha measures about 250x350 feet 
at the surface and is up to 225 feet deep 
40 feet below 
2 or 3 feet 


‘lhe water table is about 
the surface and varies only 
even in the driest year. ‘This ground wa- 
ter continually exerts pressure at every 
point, and as the oil is always helow its 
level none of it can escape into the en 
closing rock. At several places around 
Alpha wells were driven from the surface 
to a depth below the water level and 
cased. ‘Through them the water-table 
elevation is checked at regular intervals, 
and any significant lowering would be 
detected in time to take counteracting 
steps in the quarry arrangement 

‘lo be on the safe side, the top of the 
oil pool is kept about 15 feet below the 


That 


is done by using water from quarry Acme 


normal level of the ground water 
asa balancing fluid. Being heavier than 
the oil, the water remains at the bottom 
of Alpha and the oil floats on it As oil 
is put in or taken out, water is removed 
or added so that the surface of the oil is 
always substantially at the same level. 
Actually, more water is taken out than 
is put in because springs on the upper 
slopes of Alpha contribute a steady flow 
to the oil reservoir 

‘To prevent dust and other air-borne 
contaminants and wild life from getting 
into the oil, as well as to protect it from 
direct sunlight and evaporation, a steel 
pontoon roof floats on it It is composed 
of about 240 shallow boxes with 3 ¢-inch 
walls. Kach standard unit is 32 feet long, 
7 Ye feet wide and | foot deep and weighs 
2% tons. Around the rim of the irregular 


opening are specially shaped members 
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WORKING PRINCIPLE 
Water is transferred to and from the 
reservoir (left) into the oil storage pit 
as required to compensate for receipts 
or withdrawals of oil. The latter floats 
on the water, which is always kept at 
least 20 feet deep to make sure that no 
oil will be drawn off with it. Pressure of 
the surrounding ground water against 
the oil prevents the latter from escaping 
into the rock 


All told, 
the 


were 


that had to be tailored to fit 
700 
56,000 square-foot 


tons of 


about pontoons cover 


area They 
welded together to form a continuous 
roof, and adjacent ones are also clipped 
the 
the general 


edges, which rise 


level A 


apron extends from a shelf around the 


together along 


above neoprene 
quarry walls to the roof to cover the 
open space around the perimeter of the 
pit, and cables with coil springs are an 
chored to the walls and roof to keep the 
latter centered at all times. ‘This gives 
the 
though its vertical travel is limited to 


roof some leeway in elevation, al 


about 18 inches 

‘The oil comes from and is returned to 
a Standard Oil refinery at Linden, N. J 
65 miles away. It travels ina 6-inch pipe 


line. the existence of which was one of 


the reasons why the quarry storage idea 
was tried out. ‘The line is leased from 
‘Tidewater Oil Company and was one of 
the 


been laid prior to the turn of the century 


earlier links in its system, having 


Despite its long use, it has developed no 
leaks during its current service. Pump 
ing of oil from the refinery to the quarry 
starts in April and continues at a rate of 
250,000 gallons daily until the following 
With the cold 
weather, the fuel begins to move back to 
Linden at a rate of up to 400,000 gallons 


November arrival of 


daily. From the refinery it is delivered to 
secondary distribution points by barge, 
tank car and tank trucks 

A 210,000-gallon 


erected at the edge of the Wind Gap oil 


storage tank was 
reservoir to permit checking the accu 
racy of the meters recording the flow 
‘Teletype communication facilitates fre 
quent and fast reporting on the quantity 
pumped so that a leak would soon be de 
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THE UNVEILING OF ALPHA 


When the converted quarry storage reservoir was dedicated on October 21, 1954, 
a helicopter lifted a canvas sheet from a 100-foot-long Esso oval trademark painted 


on the root 
largest oil-storage facility in existence 


Pumps are located on the platform at the right 
The second abandoned pit that serves as a 


This is said to be the 


water reservoir is nearby. Houses in the background are in Wind Gap 


tected 
oil-water emulsion to settle should it ever 


The tank will also permit any 


become necessary to remove the last few 
inches of oil from the quarry. ‘Trucks 
making local deliveries are filled at this 
tank 

The old adage that oil and water don’t 
mix Water that is 


pumped back from Alpha to Acme shows 


is borne out here 


no trace of oil. As evidence that the wa 


ter reservoir is not contaminated. fish 


thrive init. ‘The water that comes back, 
first enters a small, se parate enclosure, a 
precaution that would permit skimming 
off oil, should any be carried over, before 
it has a chance to do damage. ‘The re 
turning water can be jetted upward from 
beneath the surface made turbulent 
to introduce oxygen from the air, while 
the water in Acme can be recirculated to 
produce the same effect. ‘The overflow 
sjushkill Creek 
trout-fishing stream 


The oil 


Wind Gap and close to a heay ily traveled 


goes into which i8 a 


reservoir is on the edge of 
highway, but it creates no community 
nuisance problems. As only vapor, not 
oil itself, causes odor, and as the roof on 
the pit curbs evaporation, little or no 
smell is noticeable. ‘The protective roof 
and the relatively high “flash point” or 
ignition temperature of the oil likewise 
minimize the chance of fire. Kut for that 
matter, as the company pointed out, it 
would, should a fire occur, be hard to 
find a safer place to have it than in such 
a container. 
Although new to 
ground storage of petroleum products 


America. under 
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has been practiced for fifteen years in 
Sweden primarily as a safeguard against 
Having no oil fields, 
‘The 


usual practice there is to place tanks in 


possible bombing. 
Sweden must import all she needs 


Openings hollowed out of the ground and 
Vari 
ous shapes and types of vessels have been 
tried, ranging in content 1000 to 
BOO00 cubic meters (5700 to 10.400 cub. 
‘The 


to 6000-cubic-meter concrete-lined 


made accessible through tunnels 
from 


yards recent trend is towards 
j000 
steel tanks of thin section fitted into a 
space BO that the pressure of the stored 
liquid is transferred to the enclosing rock 
‘These facilities are said to cost about 
twice as much as aboveground storage 
tanks, but the considerable reduction in 
evaporation tends to offset the difference 
ina few years 


When the Wind 


(jap experiment it took options on seven 


Kaso decided to try 


quarries in addition to the two now in 
use. It intends to put them in service as 
need arises, but it will most likely wait 
from three to five years to see if the first 
effort lives up to expectations. A com 
pany spokesman stated recently that the 
projected savings of quarry storage can 
not be realized from only one unit, and 
added that the cost of the present one is 
about the same as that of conventional 
steel tanks of the same capacity 

Alpha and Acme represent an invest 
ment of $500,000, but this sum includes 
the cost of research and engineering that 
can be applied to the remaining facilities 
as they are added. Operating charges 
also will be less per unit if more quarries 


are placed in service. When all nine are 
ready it is planned, for instance, to use 
six for oil storage and only three as water 
reservoirs, with each of the latter doing 
double duty. ‘The potential capacity of 
the six pits is estimated at 8,000,000 bar 
rels, which is equivalent to the annual 
heating requirements of about 225,000 
average homes, or a city the size of 
Washington, DD. C 

The two converted quarries were pur 
chased from Colonial Slate Company, 
which had not worked them for twenty 
years. Standard Oil Development Com 
pany, the central research and technical 
organization for the Standard Oil Com 
affiliates, did the re 
search the 
Construction, which began in 1953, was 
handled by Walter Kidde, of New York 
City. Hammond Iron Works, of Warren, 
Pa., designed and installed the roof. The 
storage facility is officially designated as 


Standard Oil Company Heating Oil Res 


pany (New Jersey 


and planning for project 


ervoir No. 1, It is operated by ‘Tuscarora 
Pipe Line, Ltd., a Standard Oil subsidi 
that primarily 

the Atlantic 


burgh area. 


transports gasoline 
the Pitts 


ary 
from 


{oast to 
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CONSTRUCTING ROOF 


Placing the floating sectional steel. 
pontoon rool was aided by the fact that 
water in the quarry stood to within 
about 40 feet of the top. One of the 
standard rectangular pontoons is shown 
as it is about to be lowered from the 
bankside by a crane. The raised edges 
of the pontoons that are clipped together 
are visible 
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Bolting Combats 
Paper-Mill 


Vibration 


IGH-TENSILE bolts were used re 

HH contty to overcome vibration prob 
lems ina paper mill erected by Belmont 
lron Works, of Philadelphia, for P. H 
(jlatfelter Company at Spring Grove, Pa 
A 2000-ton papermaking machine more 
than 430 feet long and located 20 feet 
above ground elevation subjects the 


building frame to dynamic loading from STEELWORK AND IMPACTOOL 
pulsating stresses, in addition to the Steelwork for the 615-foot-long paper mill is shown together with a close view ol a 
static load of ita own weight Heavy bolting team. The man at the left is using one of the new Ingersoll-Rand Torque- 


Control Impactools embodying a torsion bar that can be set to deliver the tighten 
ing effect wanted. The tool has a torque capacity of 550 foot-pounds. The second 
the stresses on the steelwork, The larg workman is holding a hand wrench on top of the bolt to keep it from turning 

eat crane, of the bridge type with a 50 


overhead traveling cranes aleo increase 


foot span, has two hooks with a com 


bined lifting capacity of 30 tons, Other Although bolts in the structural fleld contains 200 tons of steelwork and 8000 
equipment contributing to the vibration are not new, the principle of high-tensile cubic yards of concrete. Outer walls ar 
problem includes 10-ton and 5-ton paper bolts iw high clamping force that trans brick and aluminum siding, with hori 
refiners. ‘lhe rolls in the calender stack fers the joint forces from plate to plate zontal separating panels of plastic to 
serving the papermaking machine are 36 and from member to member by friction admit light. The general contractor was 
inches in diameter and weigh 30 tons instead of by shear or bearing. Ky trans kK. S. Noonan Inc., of York, Pa 

‘To combat this accumulation of strese ferring the failure point from the net to ‘The 188-inch-wide machine can pro 
producers, engineers from the J. EK. Sit the gross section, the bolts strengthen duce 14-foot widths of paper at a rate of 
rine Company, of Greenville, S. C., in joints against fatigue, tension and other 2000 feet a minute and 300 tons daily 
vestigated the bolting technique that has applied stresses Kqually important Automatic equipment measures and 
proved succesaful in ore unloaders and where changing loads are met, bolting blends various ty pes of fibrous stocks, 
railroad bridges where similar stresses eliminates the hole effect where two fillers and additives that are fed to the 
are encountered (On the recommenda loosely jomned members slip AgAINSL ear h machine As the paper comes off it is 
tion of Russell, Kurdaall & Ward Holt other and set up shear streases on the wound into 5-foot-diameter rolls, and 
& Nut Company, of Port Chester, N.Y., fastener finishing operations convert them into 
high-tensile-strength bolts were specified ‘The Glatfelter 3-floor plant is 615 feet smaller rolls and sheets ready for the 


for all primary connections in joining long and has an average width of 100 printer. Most of the stock will be used 
the structural members feet and an average height of 60 feet. It for books, tablets and envelopes 
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AVING proved succeesful in mil- 
itary outposts, air-supported 
buildings may be adopted for cer. 
tain purposes in civil life. It will prob 
ably be a long time before anyone lives 
of them, but they apparently 
inherent advantages for 


in one 
possess some 
temporarily accommodating large gath- 
erings, especially sports events, which 
call for big, 

The 
already 


unobstructed areas 


North 


with air-supported ra 


frontiers of America are 
dotted 
domes housing radar antennas set up 
to detect possible enemy air attacks 
Devoid of interior supports or frame 
work of any kind and inflated with sur 
prisingly low pressure, they have dem 
onstrated their capacity to resist high 
winds and extreme temperatures 
Research on the subject was begun by 
Cornell Aeronautical Laboratory, Inc., 
of Cornell University under the direc 
tion of Walter W. Bird in 1946 
our Government started to develop the 


kixcep 


when 


early-warning radar network. 
tionally large antennas were needed to 
provide the radar range required. How. 
ever, they had to be protected against 
wind and ice loads and, in order to ob 
tain maximum radar transmission, the 
housing had to be constructed of a thin, 
nonmetallic material having a low di 
electric constant. Uniform thickness was 
necessary so as not to distort the radar 
transmission pattern, and this ruled out 
the use of ribs or other stiffeners. Port 
ability and light weight also were easen 
tial because the Air Force intended to 
transport the structures to remote areas 
by alr. 

The laboratory received a contract to 
make a full-size prototype for General 
Klectric Company, which had been given 
the assignment of developing the com 
plete radar installation. ‘The first dome 
tested was 54 feet in diameter, 36 feet 
high and mounted on a 50-foot-diameter 
base at the Buffalo Airport. Only lab 
oratory personnel knew what it was there 
asked 


was going 


and casual observers often 
when the 
to take place. ‘The unit was built of sin 


liberglas that 


for, 
balloon ascension 
gle-ply neoprene-coated 
weighed less than 2 pounds per square 
yard Although inflated to a pressure 
of less than 1/10 psi it was unbelievably 
rigid 

Since that time more suitable materi 


als have been produced. Among them is 


a 2-ply fabric that can be punctured 
with an 8-inch spear while under full de 
sign load without ripping further. Syn 
thetic yarns have been made that pro 


vide coated materials having a strength 
weight ratio equal to that of aluminum 
or structural steel. Some of them have 
shown good resistance to the effects of 
sunlight and weathering, which augurs 


keeping down dome mainte 


well for 
nance costs 
The air-supported radomes that are 


now standard equipment in most of the 
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Air-supported 
Buildings 


large ground installations in this coun 
try and Canada vary in diameter from 
9 feet to 5O feet So far 
structures of this type have served only 


more than 
the one purpose, but military minds are 
thinking about using them as portable 
hangars or shelters to protect personne! 
and equipment at remote or temporary 
bases and as gastight enclosures in the 
event of bacteriological or radiological 
warfare. Suggested applications in civil 
ian life include temporary fair buildings, 
auditoriums, skating rinks and storage 
agricultural and industrial! 
It is thought that they might 


places for 
products. 
also serve to roof over conventional 
walled structures for football and other 
sports events and warehouses. It would 
be easy to maintain the humidity inside 
at any point needed for certain process 
ing operations, or to confine gases for 
the purpose of fumigating or preserving 
products 

At present, 


arenas that demand support-free spaces 


auditoriums and sports 
have heavy trusses to hold up the roofs 
and these, in turn, call for strong walls 
and foundations. A roof floating on air 
would reduce the load on walls and thus 
lower construction costs. 

‘The pressure required to maintain ri 


gidity is 80 low that it would be imper 


ceptible to people; in fact the difference 
between inside and outside pressures 
would be less than that experienced in 
day-to-day variations of atmospheric 
pressure. Although simple air locks are 
provided as entrances and exits for most 
of the military air-supported structures 
now in use, it is believed that revolving 
doors would suffice to safeguard against 
loss of internal pressure even where large 
crowds are concerned. 

Inflation would be taken care of by 
low-pressure blowers with two or more 
types of drive to make certain of contin 
uous operation in case of power failure 
A stoppage would not be as serious as 
might be supposed, however, because the 
air would escape so gradually through 
doors and other openings that the light 
fabric roof would settle slowly. In any 
event, there would be no danger of such 
a roof collapsing on the occupants in 
case of fire, earthquake or bomb attack 
Because a thin fabric has little insulating 
value, buildings of this kind that are 
to be heated would have to be insulated 
Several methods of doing this have al 
ready been proposed, and it is reported 
that they would not greatly increase the 
cost of construction. 

The idea of supporting a roof with 
air pressure is not new. An Englishman 
named Lanchester suggested inflated 
balloon-cloth domes for service as field 
hospitals during World War 1. Models 
of such a structure and of an exhibition 
hall were built on the same principle, 
but nothing more was done. In 1954 
John H. MacMillan, Jr., of Cargill, Ine., 





TEST RADOME 


This structure was erected for test and evaluation purposes on 4 concrete apron 
adjacent to Cornell Aeronautical Laboratory's hangar at the Bullalo, N.Y., air 


port 
place 
mained rigid in high winds 
standing on top of the dome 


Many puzzled observers asked when the 
Although the inflation pressure was less than one-tenth psi, the walls re 
Walter W. Bird, who directed the research, is shown 


balloon’ ascension would take 
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Minneapolis, Minn., constructed a cy!- 
indrical 70,000-bushel grain elevator of 
sheet steel without interior supports 
after he had conducted experiments with 
a test cylinder, 8 feet in diameter, of 
the same material. The former was 
shaped like a cylinder split in half lon- 
gitudinally and laid flat side down. It 
was 250 feet long, 50 feet wide and 25 
feet high in the center. Although it 
was designed for a pressure of 70 pounds 
per equare foot (about 8 ounces psi), 
there were so many leaks that it could 
not be held higher than 18 pounds per 
square foot. Nevertheless, the storage 
house proved to be structurally sound. 
It withstood heavy snowstorms and high 
winds. It was dismantled after a year 
of service, however, because grain dust 


remained suspended in the air and pre- 
sented an explosion hazard. 

In 1942 Herbert S. Stevens, a research 
engineer, proposed to erect buildings 
with roofs of flat metal sheets which, 
upon completion, were to be distended 
until they were dome-shaped. He de- 
signed a factory, 1200 feet in diameter, 
with a roof of sheet steel leas than 1 / 20 
inch thick. Later, Joseph A. Wise, who 
had been a consultant on the MacMillan 
elevator project, laid out a 300-foot-di- 
ameter circular structure. ‘To obtain test 
data on the pressure that would be re- 
quired to distend the roof and to sup- 
port it afterward, Stevens and Wise con- 
ducted experiments with a 12-foot model 
at New York University, with the War 
Production Board as sponsor. A basic 





patent covering the roof was granted to 
Stevens in 1944. 

In the following year a committee of 
78 Baltimore citizens headed by Glenn 
L.. Martin, the late airplane builder, did 
considerable work looking towards the 
erection of a sports stadium with an air- 
supported roof of sheet aluminum. It 
was to be 900 feet in diameter and have 
a seating capacity of 100,000. Stevens 
was the consulting engineer and made 
detailed plans, but the proposed struc- 
ture was not built. In view of the re- 
cent successes with radar airdomes, in- 
terest in inflated buildings is apparently 
being revived. It is reported that Cornell 
University in Ithaca, N.Y., is consider- 
ing the construction of a hockey rink 
based upon these principles. 








Industry is taking a leaf from 
the fisherman’s notebook, 
The principle of the spinning 
reel has been adopted by 
M inneapolis-Honeywell Reg- 
ulator Company for uncoiling wire. Wire 
used for winding components of electrical 
relays, transformers, motors, thermo- 
stata, etc., is now received in 100-pound 
coila in pail-like containers. Instead of 
being unwound from a revolving spool 
as in the past it is now pulled out of the 
open end of the pail, The firm uses 
around 24% tons of wire daily and eati- 
mates that it will save $15,000 a year by 
reducing waste and eliminating spool 
handling. ‘The empties bring 25 cents 
each in the company’s surplus store and, 
appropriately, are in considerable de- 
mand by fishermen as bait cerriers. 


Angling 
Device 


Copied 


7 * . 


In the middle of the pre- 
ceding century Louis Bou- 
loumié, a French lawyer, 
protested so vigorously 
against Louis Napoleon's 
seizure of power that he was exiled, Sev- 
eral years later he was permitted to re- 
turn to France to visit well-known min- 
eral springs for his health. Not being 
benefited, he tried a small spring at Vit- 
tel that was located in the Vosges Moun- 
tains and used only by the town’s 1200 
inhabitants. The water worked an al- 
most miraculous cure, and on December 
23, 1854, he bought the spring and the 
land around it for 3950 gold francs. 

He established a resort-spa, built a 
hotel and bottling works and gave the 
water publicity. After he died in 1869 his 
two sons took over, discovered another 
spring and expanded the business. To- 
day the spa, built around a park and pro- 
viding facilities for sports, recreation and 
rest, attracts people from all parts of the 


Tilnems 
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This and That 


globe. In addition, 317 million bottles of 


water of three kinds were sold last year 
and bottling facilities being in- 
creased. Seventy percent of the bottles 
are of liter size (slightly more than a 
quart), and Vittel is called the world’s 
largest-selling mineral water. The busi- 
ness is directed by Mme Germaine Bou- 
loumié, a granddaughter of the founder. 


are 


7 7 
Pepperdine College in 
Los Angeles, Calif., was 
established in 1937 by 
George Pepperdine, 
founder of Western Auto 


Honor 

Aqueduct 

Builders 
Supply Company. He gave the school 
a campus, together with a $1,000,000 
endowment, and it has since acquired a 
student body of around 1000. 

Among the college's activities is the 
publication each month of America’s 
Butders, a pamphlet history of some one 
of the nation’s leading construction 
firms. Four years ago it also inaugurated 
America’s Kuilders Recognition Night 
planned to honor construction people for 
their accomplishments. This year's 
gathering, held on June 1 and addressed 
by Ben Moreell, retired U.S. Navy ad- 
miral who now heads Jones & Laughlin 
Steel Corporation, paid homage to con- 
cerns and individuals that built the Colo- 
rado River Aqueduct world’s longest 
domestic water-supply line from the 
Colorado River to Southern California. 
Singled out for special attention and 
awarded an honorary degree by the col- 
lege was LE. Dixon. 

Born in lowa, reared in Oklahoma and 
educated in Colorado, Dixon started at 
the bottom of the construction ladder 
and climbed until he headed his own 
company, meanwhile attending night 
school to get some formal engineering 
education. His firm and associates drove 


several of the Aqueduct tunnels and built 
two of the system’s pumping plants. It 
has also constructed numerous schools, 
hospitals and hotels in California, as well 
as the Los Angeles Memorial Coliseum. 


* 7 * 


A powerful braking or 
New Truck 
Compression 


Brake 


retarding force may be 
exerted on a Mack 
truck simply by mak 

ing engine 
serve a8 an air compressor whenever the 


its diesel 


accelerator is released and the brakes are 
applied. ‘The conversion of engine to 
compressor is accomplished by an air 
cylinder-powered butterfly valve that is 
in the exhaust line and serves to trap 
air in the engine. ‘The momentum of the 
truck is thus expended partially in turn 
ing the pistons through two compression 
strokes per revolution instead of one, as 
in a conventional diesel engine. A gain 
of nearly 50 percent in engine retarding 
power is the result, it is said, and it is ex 
pected to reduce brake-lining wear pro 
portionately. 

The butterfly valve is linked with the 
regular air-brake system and functions 
whenever the brake pedal is depressed, 
except that an overriding switch tied in 
with the fuel-injection system prevents 
the device from operating until fuel flow 
is completely halted. ‘The idea is to pre 
vent the retention of any fuel vapors or 
products of combustion to insure that 
only air will be trapped. 

‘The exhaust brake, as it is known, was 
introduced to this country in the late 
1920's but failed to gain popularity. Re. 
cently, however, after it had met with 
considerable success in some European 
countries, Mack ‘Trucks, Inc., came out 
with a new design that can be installed 
as optional equipment on its diesel- 
powered trucks. 
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WHEELING BRIDGE 


The hundredth anniversary 
of this suspension bridge, the 
oldest in the Western Hemi- 
sphere still in use, was ob 
served on May 20, at which 
time it was dedicated as a 
memoria! to its builder, John 
A. Roebling It spans the 
Ohio River between West 
Virginia and Ohio, and the 
engineering societies of the 
two states had charge of the 
ceremonies. The principal 
speaker was Dr. D. B. Stein- 
man, a leading bridge de- 
signer and an authority on 
the suspension type. The floor 
of the structure is to be re. 
newed and widened 





















Bridges of Two Centuries 


100 the 


N EVEN years separates ) 
two bridges pictured. ‘The Wheeling 


Bridge across the Ohio River at Wheel 
ing, W. Va 
in 1856 
illustrated 


shown above. was finished 
‘The structure across the Dela 


ware below was opened to 


travel on May 25 of this vea 
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The Wheeling still 


sound, is to undergo partial reconstruc 


tridge basically 


tion later this year to increase its capa¢ 
ity. 
pender cables will not be 


The original towers, cables and sus 
affected, but 
Reflecting 

using it 


the floor will be replaced 
the kind of traffic 


changes in 
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through the years, the roadway will be 
widened from 16% to 20 feet and the 
sidewalks will be narrowed from 6 to 44% 
feet The to 
around $500,000, which contrasts sharply 
with the $42,000 John A. 
ceived for the entire job a century ago 


work is estimated cost 


hioebling re 


The bridge across the Delaware joins 
the New Jersey and Pennsylvania turn 
pikes and was jointly financed and con 
the 

It will be a big timesaver 


structed by respective state turn 
pike HeNCICN 
and convenience for motorists traveling 
N Ow 


one can drive some 660 milea from New 
York City to the Ohio-Indiana boundary 


to and from the eastern seaboard 


virtually without interruption and with 
the 
Such a trip, made entirely on pay 


out meeting cross traffic on same 
level 
highways, costs $8.60 in tolls, including 
10 cents for the Delaware crossing and 
50 


River tunnels when leaving New York 


cents for using one of the Hudson 

The span, which contains 20,000 tons 
of structural steel and 55,000 cubic yarda 
of 


on 


feet long and rests 
the 


concrete, mw 6571 
ait oft 


stream and four supported on steel piles 


piers which three are in 
Its highest point is 270 teet above mean 
‘The concrete de« k Iss 16% 
2-ftoot 


Mix 


high water 
feet 
safet v 


wide between curbs. with a 
walk side it 


\ ehiculat lanes 


on ee h has 
Additional construction was required 
to 
with the bridge 
33 
the river's edge at a cost of $65 million 
‘This link 
November 17, 1954 
5 miles long was built on 


in order connect the two turnpikes 
Pennsayivania extended 
its system miles from Valley Forge to 


has been in operation since 
A connection slight 
ly more than 
the New Jersey side 

The bridge joins Edgely, Pa., and Flor 
ence, N.J., and is about 17 miles north of 


Philadelphia 


on June 2? 


(Construction was begun 
Za 


The sub 


1954, and completed in 
months, one ahead of schedule 
structure was built by Merritt-Chapman 
& Scott Corporation and the superstruc 

The 


ture by American Kridge Company 
Cost was approximately . | } million 


ats 


it) iam tay (ain* @ - "eet ARID sie 24%4. 44 td 
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LATEST DELAWARE SPAN LINKS TWO TURNPIKES 


The over-water continuous arch section consists of a 632 
foot center span flanked on each side by a span of 341 feet 
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The fixed span over the shipping channel provides a clear 
width of 500 feet and a vertical clearance of 135 feet 
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OLD AND NEW LIGHTING SYSTEMS COMPARED 


Although of lesser wattage than the old globe-type incan 
descent units, the new fluorescent tubes and fixtures cast 


a stronger light on the pavement 
quently more inviting alter dark and much safer 


Euclid Avenue is conse 


Downtown Cleveland Lights Up 


N EXPERIMENT in street light 
ing has just bee a launched in Cleve 
(ohio With ite 


after dark 


tion was provided for Kuclid Avenue, the 


land downtown area 


“losing out better illumina 


prim ipal thoroughfare, and civic leaders 
and merchants are already noting a gain 
in business. ‘There is talk about extend 
ing the program to more of the district 

As accompanying pictures show, the 
street has been substantially brightened 
more suitable equip 


mainly by using 


ment to better advantage Fluorescent 
vliobes on 12h standards on both sides of 
the avenue cast more intense illumina 
tion where it is wanted than did forme: 
lam pe and yet consume lene ele tricity 


: 
bac hy 


watt tubes that provide 21 


fixture contains four 100 
100 lumens 


new 
of light; each old one carried two 1000 
watt globes that dispensed 40,000 lumens 
of which half was wasted. kach new fix 
ture throws 1.67 foot-candles of light on 
the pavement, as compared with 0.7 foot 
candles for the old. ‘The latter required 
1.024.000 kwhr of 


present ones consume only 256.000 kwhr 


current a yvear: the 


and the charge for electricity will be 
$5000 less. When Euclid Avenue light 
ing wae last improved in 1928 the prop 
erty owners footed the bill. ‘This time 
the city covers the cost, which has so fat 
come to only $50,000 

The downtown sections of all Ameri 
can cities have a lot of competition these 
days nce there was no other place to 
go for amusement after dark, but tele 
vision, suburban shopping centers and 
that 


Cleveland's 


night baseball have changed all 


Ninety-three percent of 


210 


Hlowever. most 


homes have ‘I'V 


people etill like Lo Ko somewhere oOccH 


seeds 


sionally, but they no longer have to go 


downtown Merchandising marts that 
have sprung up in outlying sections in 
clude movies, eating places and othe 
entertainment facilities 

putting up the new lamps 


fefore 
(‘leveland took stock of what its down 
town district meant in dollars and cents 


It found that department stores do $200 


million worth of business annually and 
restaurants $30.5 million Six majo! 
hotels (4500 roome) register 1.3 million 
ypuerst mcluding 180.000 who attend 
conventions and spend $19.8 million 
Ten “‘first-run’’ motion-picture houses 
there lure many persons at night. Once 


they were “islands of light but that is 


ne longer true 


ldowntown means more than hotels 


restaurants and theaters in Cleve 


Stores 
land. ‘The Municipal Stadium, Public 
Hall and Musi Hall are located there 


and drew close to 4.000.000 people to 


thei events last year 
Home Rathies of the Cleveland Indians 
baseball team were seen by 1,221,000 of 
whom 570,000 attended after dark. ‘The 
Metropolitan Opera attracted 50,000 to 
Public Hall 1035, 
000, a sportsaman’s show 109,000 and a 
circus 90,000 
ness area is the Cleveland Arena where 


600,000 saw ice-hockey contests and two 


various night 


the automobile show 


On the fringe of the busi 


shows on ice. ‘The cost of replacing the 


downtown retail establishments. hotels 


and places oft entertainment was esti 
mated at $750 million 


(;00d illumination obviously helps to 


Monday has 


been shopping night in downtown Cleve 


attract night shoppers 


land ever since the stores responded t 
the pleas of World War II husband-wift 
workers who were busy during the day 
‘Transit-line riders into the center of the 
city are 10 to 12 percent over average on 
Monday 


( handise 


night, and purchases of me! 
than on Saturday 
after dark fol 


People are hore 


ure heavier 
‘The adage that business 


lows light is borne out 


inclined to go downtown if streets are 
well illumined it's pleasanter and 
safer Women traditionally shun dimly 


lit plac Cs Adequate lighting curbs night 


crime and also Act idents Pedestrians 
tend to ignore daytime re gulations and 
precautions and cross streets in the mid- 


dle of hlo« ks where 


do not see them in the 


movorists sometimes 
semidarkness 

Clevelanders think it appropriate that 
they should be light-conscious. ‘They re 
call that electric street lamps were intro 
duced to the world in the public square 
that has been a focal point ever since it 
Moses Cleveland’s en 
(‘harles I: 


electrical 


was laid out by 
1794 


nation s 


yineers in Krush, one 
of the 


there demonstrated his are 


first wizards 
light system 

1879. The 
L50-foot 


of illumination on April 29 
lamps were rigged on top of 
Fearful that 
light might hurt their eyes, most of those 


standards the burst ot 


who went downtown for the OCCABION 


carried smoked vy lasses ‘The next day 


one newspaper declared that “‘a dazzling 
glory filled the park Until then, Cleve 
land’s streets had been illuminated only 
by gas lamps which were not turned on 


when the raoaon Was full 
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IMPORTANCE OF SAVING 


HE old adage that it takes money to 
_— money applies to nations as 
well as individuals sy and large, the 
industrial growth of a country must be 
financed by the savings of its people. In 
growth national in 


dustrial increases 


come, and the higher the income the 


more opportunity fo save. ‘The process 
feeds upon itself as lony as it can be kept 
from slowing down 

tackward nations those that live 
mostly from agriculture rather than from 
manufacturing do not generate sizable 
income surpluses. ‘Their people are often 
on the borderline of famine, and if they 
do manage to get a little ahead, fear of 
the 
their savings rather than to invest them 
It is difficult for 


prove their general standard of living 


future often leads them to hoard 


such countries to im 


unless they get outside help 
Nations 


sources do 


with valuable natural re 


not have much trouble at 
tracting outside capital to develop them 
Witness the vast 


oil-rich Near Kast in recent vears 


flow of funds into the 
If left 
to their own devices, it would probably 
have taken these countries half a century 
the 


the result not only of foreign money hut 


to attain current output, which is 
also of foreign technical skill 

KRackward nations which are not fortu 
nate enough to have some natural re 
that 


cash must be given loans or grants if we 


sources can be turned into ready 


are to have a healthy world economy 
with a sane political philosophy At 
least, that is the way Uncle Sam and 
other leading western powers see it. In 


some of the Asiatic countries where most 
of the living comes from the soil only 
from 5 to 7 percent of the gross national 
return from production is available for 
investment, as compared with 16 to 17 
percent in western Kurope, Canada and 
the United States and around 14 percent 
in Latin America. ‘The differences are 
even more pronounced when expressed in 
money rather than in percentages In 
agrarian lands total income climbs very 
slowly and is often barely sufficient to 
keep ahead of the growth of population 

Aside the 


normally made by 


from sizable investments 


western HKuropean 
nations in their overseas colonies, most of 
the grants and credits in this category 


come from the United States or from the 
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International Bank for Reconstruction 


and Development, which is largely 


financed in America. Last year’s direct 
outlays by our Government totaled $2.2 
billion In addition, perhaps another 
billion of private capital left our shores 
to finance branch factones, to buy raw 


With 


and 


materials, etc. the cold war be 


tween eastern western ideologies 


continuing, students of world affairs 


that 
crease rather than reduce its allotments 


predict our Government will in 
in coming years and will also stimulate 
private investments abroad 


Meanwhile, 


reversal here at 


there has been a recent 


home in the spending 


and saving trend Prior to last year 
people had been putting aside around & 
percent of their income for a rainy day 
but in 1955 they saved only 6'% percent 
Federal Reserve Kank figures show that 
little 


than they were. and as total consumer 


Americans are now buying a less 


income has not dropped, more of it must 


be going into savings. Responsible for 
the change, economists think, are the 
rapid pace at which consumer wants 
were filled in 1955 and the current higher 


interest rates on installment buying 


NOTABLE ANNIVERSARY 
NHAN KS to the Pure Food and Drug 
Law and the Meat Inspection Act, 
which were passed half a century ago 
Americans buy food and 


last month, 


drugs with confidence. Only those per 
sons in the upper age brackets can re 
that 


fore these protective measures were en 


member that was not the case be 


acted The maxim of the market place 
then was caveat emptor “‘let the buyer 
beware."’ The oldsters also recall vividly 
the name of Dr. Harvey W. Wiley, fiery 
foe of filth, deception and fraud who 
spearheaded the cleanup campaign 
tefore Doctor Wiley came along nu 
merous efforts were made to improve 
conditions, but little was accomplished 
1879 to 1906 more than 100 bills 
introduced in Congress, but none 


Wiley uf 
left a col 


Krom 
were 
with teeth in it was passed 
Indiana-reared chemist who 
job to enter government 


the 


lege teaching 


hecame chief of KMureau of 


BeTVICe., 
Chemistry in the U.S. Department of 
Agriculture and fought without cease 


against food adulteration and other evils 


despite attempts to gag or amear him. 
He was firmly backed by President Theo 
dore Roosevelt, who signed the bills that 
were enacted as a result of his efforts 

Prior to the Wiley crusade, labels on 
cans and bottles of food bore pictures of 
cupids, flowers and battleships, but they 
were rarely informative about the con 
tents. ‘loday, in contrast, approximately 
$60 billion worth of food, drugs and cos 
metics shipped in interstate commerce 
are plainly marked and shoppers seldom 
have cause for suspicion 

(Conditions are now so good that the 
ood 


tabs on 96,000 processing, manufactur 


and Drug Administration keeps 
ing and warehousing establishments at 


an annual cost of only 34% cents per 
‘The field staff is so amall that it 
about 10 


these facilities each vear. As 


capita 


can inspect only percent of 
a result, it 
concentrates on the minority group de 
scribed as the ‘‘fringe element of the in 
dustries that’s trying to cut corners and 
Higher appropria 


and the 


make a fast dollar 
tions are in the offing, however 
personne! will be increased 

‘| he | lan is to add more Spee ialiete in 
the physical sciences lt is important, 
for instance, to have technicians who can 
laboratory test the 700 or more chemucal 
additives currently used in the food in 
dustry It is reported that only about 40 
percent of them have so far been thor 


Also 


insect 


oughly investigated when a bak 


ery is found to be infested 


flour, it is 


using 
determine juat 
If the 


rather 


essential to 
when the infestation took place 
the field 
than the storage type, the bakery would 


insects were of variety 


not be held accountable. Identifications 
of this kind naturally call for specially 
trained investigators 

Not all the 


guarding our food can be attributed to 


progress made in sale 


legislation fetter packaging has elimi 
nated the insanitary cracker barrel and 
the 


cellophane and plastic coverings permit 


other open-air displays, and new 
shoppers to see what they are buying 
without subjecting produce to contam) 
nation. Kven more significant are the ad 
vances made in refrigeration, pasteuriza 
Maine lobsters 


midwestern 


tion and transportation 


are no longer oddities in 
markets, and today people living along 
the Atlanti 


fresh orange juice delivered with the 


north seaboard can have 


morning milk that was squeezed in Flori 


da not many hours before. ‘The “good 
old days’ in the food induatry are right 
now 

In the realm of drugs, enforcement 


officers are hard pressed to keep up with 


the rapid developments. Hardly a month 


passes without the announcement of a 
new miracle preparation of some kind 
It is imperative, of course, for the pro 


tection of the public that these be in 
vestigated and evaluated carefully and 
promptly. ‘The nation’s doctors and hos 


pitals are of vast help in this work 
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A Door That isn’t a Door 


Ne long azw we made mention of 
an air curtain that serves a Cin- 
cinnati, Ohio, supermarket as a door 
during business hours. Since then we 
have obtained some facts about the Swiss 
application that might interest our read- 
ers. ‘The installation consiate essentially 
of airtight ductsa which frame the door 
The top horizontal section is di 
into two longitudinal chambers 


way 
vided 
connected by a small-diameter central 
opening for the passage of air to a series 
of adjustable nozzles of special design 
that the full width of the en 
trance. ‘The air is supplied by a blower 


extend 


which, together with a filter, is mounted 
in the upper compartment, 

Issuing from the nozzles, the down 
flowing air is drawn through a floor grat- 
ing into the lower part of the closed 
system and then returns to the blower 


by way of the side ducts Kut before 


it is recirculated, any entrained dust, 
dirt, insects, or other foreign matter are 
removed by the filter. Paper or solids 
that drop out of the air stream collect 
in a pit beneath the grating from which 
they are flushed periodically by numer. 
ous jets of water forced through a per 
forated pipe laid lengthwise in the bot- 
of the pit With the comfort of 
the customers in mind, heating and re- 


tom 


frigerating unite are provided to warm 
the air in winter and cool it in summer. 
The 


invitation to passersby to enter a store, 


“open door,’’ it is argued, is an 
while an unobstructed exit is, of course, 
a convenience to customers whose arms 
are full of bundles. ‘The air current can 
be regulated manually or automatically 
to meet changing wind conditions and 
is said to meet requirements though it 
does not even ruffle the hair of a person 


passing through it. Furthermore, it acts 


like aninsulating wal! which, unlike open- 
ing and closing doors, does not create 
drafts to the clerks and 
buyers at nearby counters 
ing out debris and bugs, as well as cats 


discomfort of 
Besides keep 


and dogs which do not seem to like the 
breeze, any escaping air dries the pave- 
ment in front of the entrance in rainy 
weather and melts snow and ice in win- 
ter 

‘The biggest air curtain in use ‘“‘covers’ 
the 40-foot entrance of a store in Swit 
zeriand and is replaced by folding doors 
at the end of the business day. ‘The one 
serving a Kroger supermarket in Cin 
cinnati, the first in this country, is 11 
feet wide. Another is planned for a store 
in the Grand Union chain in New York 
City. The minimum cost of installation 
in the case of a new structure is $500 
a foot and the operatimg cost is estimated 


at from 15 to 25 cents an hour. 


Process Produces Concrete of Variable Density 


OW available in this country is a 
1 betes lightweight concrete of un 
Made by the so-called 
Mlastizell process, the material has been 
West Germany, where 
With the exception 
of one special ingredient, it consists of 


usual properties 
widely used in 
it was developed. 


ordinary cement and aggregate and is 
light because a large percentage of ite 


volume is composed of air. In other 





the material is of cellular con 


atruction 


words, 
‘The special chemical ingre- 
dient added is Elastizell, which is made 
up of a foaming agent and of a water 
When the chem 


ical, cement and sand are combined in 


soluble plastic binder 
a special mechanical mixer —a high-speed 
unit equipped with blades of heavy wire 
mesh the result is a homogeneous, aer 


ated building material. 
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THE MIXER AND THE PRODUCT 


The cellular structure of concrete made by the Elastizell process is shown at the 
right. The density of the lightweight mixture can be controlled closely. The ma- 


terial is also exceptionally resistant to water and is a good insulator 
equipment (above) is required for mixing 


Special 
In West Germany, where it was de 


veloped, the product has been used in laying more than 50 million square feet of 
flooring and roofing during the past five years 


One of the advantages of the concrete 
is that its density can be closely con 
trolled to produce anything from an ex 
tremely lightweight roofing material to 
a heavy structural type. ‘This property 
is a function of mixing time and mixer 
speed, the paddles being rotated at from 
50 to If a 
dense concrete is wanted, the machine 
the ingredients are 


55 revolutions per minute. 


low and 


mixed for only a short period; if a lighter 


is set at 


product is desired, the speed is increased 
the run for a 


greater length of time. 


and mixer is allowed to 


Densities of as 
low as 30 pounds per cubic foot are pos 
Kelastizell concrete 


sible. In addition, 


is highly resistant to moisture— it does 


not soak up water or other fluids like 


a sponge (its moisture absorption factor 
is said to be as low as 2 percent). it 
has a dry, warm-to-the-touch feel, rather 
than the somewhat chill feel of ordinary 


concrete, and is an excellent insulating 


material as well 
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Railway in 
The Sky 
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CAR that runs suspended from an 
overhead rail is being tried out in 
Houston, T'ex. A pilot line 970 feet long, 


called the Skyway 
operated in the city’s Arrowhead Park 


Monorail, is being 
by a group of Houston engineers and 
businessmen to determine its possibili. 
ties as a solution of some of our mass- 
transportation problems. Already it has 


been inspected by numerous transit 
authorities and city officials from near 
and far. ‘The line is patterned after the 
suspended coach system that has long 
been used in Wuppertal, Germany. 
Known there as the Schwebebahn, mean 
ing “‘floating line,”’ it 
than 900 million 


fatal accident during the past 53 years 


sé 


has carried more 
passengers without a 
it has been in service 

The Houston experimental structure 


consists of a steel rail supported 18 feet 
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HOUSTON EXPERIMENT 


With a stagecoach from a bygone era helping to accentuate its modernity, the 


Trailblazer coach (above) glides along underneath its single overhead rail 


The 


close view (left) shows one of the eight upright traction and support tires and one 
of the twenty smaller guide tires housed in the coach's power nacelle 


aboveground by a series of inverted J 
shaped towers 30 feet high. A single 
coach, 54 feet long and oval in cross sec 
tion, is suspended from it. Eight Good 
year pneumatic tires carry the load and 
provide traction. ‘Twenty other smaller 


tires, mounted in a horizontal plane, 
bear against the sides of the rail to guide 
the car and to keep it steady. It is said 
that there is virtually no noise or vibra 
tion in the carrier. ‘The latter is powered 


by two 305-hp gasoline engines 


It is claimed that the monorail system 
is suitable for city transportation either 
above or below ground, or for interurban 
service. Cars accommodating 60 to 90 
passengers can be run singly or in trains. 
The cost of construction is given as ap 
proximately $500,000 per mile, as com 
pared with 4 to 6 million dollars for 
municipal freeways and 12 to 18 millon 
for conventional subways Monorail 
maintenance costs also are reported to 


be comparati\ ely low 


Aluminum-Alloy Rivets Made for Hot Driving 


Penns ALLOY rivets of high 
strength for hot driving are in pro 
duction after years of research work and 
testing by Aluminum Company of Amer 
ica. ‘he new rivets are made of a special 
alloy -No. 7277 in sizes ranging from 
Y to 1 inch in '@ inch increments and 
are supplied heat treated and quenched 
They are designed for heavy-duty work 
on aluminum structures such as bridges, 
cranes, etc., and for field 


railway CATs 


work should he heated in aA circulatory 
a carefully controlled tem 


BSO 


air furnace at 


perature from to 975°F for about 
fifteen minutes 

In reporting on the aluminum rivets, 
the company states that, size for size 
excepting the %- and 1-inch-diameter 
rivets, which require higher pressures 
they are driven at pressures close to 
those commonly used in the case of steel 
rivets. ‘The shape of the head has a bear 


ing on these values -those with button 
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heads, for example, call for four times as 
much pressure as those with cone-point 
heads. ‘The shear strength of the No. 
7277 is considerably higher than 3800 
psi, the figure recommended as the ul 
timate on which design stress can be 
based. As to corrosion resistance, joints 


showed normal weathering and only mild 


attack after four years of exposure to the 
atmosphere along the Khode Island sea 
coast and immersion in the saline tide 
water off Miami, Fla., for two years. Ke 
cause of their advantages, the new rivets 
are expected to have an important bear 
ing on future structures composed en 


tirely of aluminum 


Improved Method of Charging Blast Furnaces 


oo to press reports from 
Sweden, the Oxelésund lronworks 
has been experimenting with a new 
charging system for blast furnaces that 
is said to eliminate some of the disad 
vantages of the method in common use 
Ordinarily, no matter how evenly the 
charge of ore, sinter, limestone and coke 
is spread, the ascending gases seek the 
line of least resistance, usually along the 
walls of the shaft 


sy the new system the charge is selec 


tively and automatically distributed, Ad 
jacent to the walla it may be either dense 
or of greater than normal thickness to 
check the 


coarser or more permeable to fa ilitate 


flow of gas; elsewhere it is 


ite passage. As a result, there ia little 


arching and the full volume of the shaft 


is effectively utilized Findings after 


competitive testa conducted for more 


than a year in the plant indicate an in 
crease of 15 percent in furnace capacity 
reduction in fuel 


with a consumption 
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Vibration 
Unit to Study 


Shipping Damages 





VIBRATION machine with a teat 
load capacity of 20,000 pounds has 
been conatructed at the Houlder. Colo.. 


the National 
‘The unit was built at the re 


laboratories of Hureau of 
Standards 
quest of the Air Force to atudy the be 
havior of heavy apparatus during air and 
rail shipment. ‘The vibration table can 


produce double amplitudes ranging from 





lle atin, 
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SHAKING IS ITS JOB 


The purpose of this machine is to determine how air and rail shipments of ap- 


paratus may be best packaged to resist vibration damage 
is normally secured underneath the table with the aid of the racks shown 


Equipment being tested 


Two 


vibration generators (left) are mounted on top of the table 


0.020 to 0.065 inch at frequencies up to 
60 cycles per second, 
Millions of dollars are spent annually 


Klectric Power Hammer for Many Jobs 


JOR 


maintenance and construction 


who have to do endless dem 


olition and other jobs such as drilling, 


chipping, descaling, routing, 


Ingersoll-Rand Company 


riveting, 
calking, ets 
has developed a lightweight but power 
built for 
Weighing 12 


incorporates 


ful electric hammer ease of 
handling in any position 
pounds and 13 ounces, it 
an exclusive “spring-floated”’ piston that 
in said to deliver 2300 hard-hitting blows 
a minute and is accelerated by the sealed 


The de 


sign prevents leakage and loss of power 


spring to intensify the blows 


such as sometimes occurs with air-cush 
honed pistons 
()ther the 


tool unre i counterbalanced crank AARON 


features embodied in new 


bly and helical gears for smooth and 


quiet operation; a neoprene-mounted 
nozzle that protects the hammer when 
accidentally run without a tool attached; 
and a heavy y duty awitch controlled by “a 
steel-bushed trigger and enclosed (o keep 
out dust and dirt ‘The motor is cooled 
by a high velocity fan. Known as the 
H54U) Electric Power Hammer and rated 
for drilling up tol inches, it isavailable 
in a standard kit (hammer with 15 feet 
of cable, %-inch-diameter steel star drill, 
drill and grounding adapters, can of oil, 
tool retainer, dust shield and drift) with 


a choice of three packaged accessories 


214 
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including steel star drills and carbide 
drills of different sizes; moil-point dem 
olition, mortar and bushing tools; as well 
‘The ham 


mer can be used with equal facility on 


as flat cold and wood chisels 


concrete, macadam., stone, cinder blocks. 


wood. metal, tile and earth 





OVERHEAD JOB 


Though the position is awkward, the 
removal! of scaling from corroded met 
al is not hard work with an electric 
power hammer ' 

Circle 1E. on reply 





in repairing or replacing equipment that 
has been damaged or ruined in normal 
air or rail transit. Small, lightweight ap 
paratus can usually be packed in well 
padded crates to protect it from harmful 
shocks. However, it is generally much 
more difficult to safeguard large, heavy 
equipment in this fashion. As a result, 
the latter type is often shipped with no 
vibration protection or with inadequate 
‘The NBS testing 


the 


built-in shock mounts 


facility makes it possible Lo study 
behavior of packages made up for trans 
portation in a wide vanety of ways 
The machine has two mechanical vi 
bration generators, ea¢ h of which can be 
unbalance of 50, 180 or 250 


‘The 


with the same unbalance can be coupled 


given an 


pound-inches two mechanisms 


together and driven as a unit, or they 


can be driven separately as required by 
the test 


proximately HOO pounds apiece and are 


procedure, They weigh Ap 
powered by a 1C-hp motor with variable 
speed control. 

The generators can be mounted on Lop 
of the table for vertical motion or on the 
end for horizontal motion. ‘Testing along 
the third axis is accomplished by rotating 
the package 90 
with the shaker mechanism adjusted for 
The lat 


ter is 12 feet long and 6 feet wide, weighs 


in the horizcn‘al plane 
horizontal motion of the table 
approximately 11,000 pounds and is set 


on four coil springs that give the system 
a natural frequency of four cycles per 


second. Equipment to be tested can be 
suspended from the underside of the 
table. 
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Industrial Notes 

Wood chips cut along the grain to pre ply wall and can be made in continuous and irregular bundles such as pipes, tires, 
serve the natural fibers are being pro lengths of almost any desired combina etc., and for application where space is 
duced by a chipping machine developed tion of ferrous and nonferrous metals limited. Using air at 20 to 80 psi pres 
by Guilliet, a French firm of wood-work fiber, paper and other materials for use sure it is possible, it is claimed, to apply 
ing machinery that has been in existence as electrical conduits; for lubricating, tension ranging from 660 to 1550 pounds 
since 1847. ‘The unit handles small wood coolant and other noncorrosive-liquid with ease. With the strapping looped 
round timber, split logs, slabs, sawmill lines; hot and cold air ducts; as a casing around a package, all the operator of the 
residue and other forms and is said to for shafts and many other purposes. It PNK (pictured) has to do is insert the 
turn out uniform material of well-nigh is claimed that the tubing has high wail — 
any size and shape from fine wood flour’ strength, is watertight and can be ~ ¥ 
Lo chips 2 inches long and 0.1 or more stretched up to 5 percent of its length ’ 
inch thick. Logs from 2 to 12 inches in’ to compensate for error in measurement. 
diameter, for example, are fed into a It can be cut with a hacksaw or knife, 
canted hopper and brought by gravity bent by hand to sharp radii without 
in contact with special chipping tools flattening, re-formed and straightened 
the wood being held the while by air without damage. Plica is now being pro 
powered dogs. ‘The downward move duced by Flexaust in diameters (inside 


ranging from % inch through 2 inches. 
It fits all standard connections 
f ’ ij 


‘lo reduce worker fatigue and to speed 
up operations in busy shipping depart 
ments handling large containers and odd 


shaped packages, there In now available 





a pneumatic stretcher for %- and % 





inch tensional metal strap. ‘The hand ‘ 
»™ \ 





tool was designed by Brainard Steel Di fi *s 





vision of Sharon Steel Corporation and 

is available in two models weighing less free end through a seal and bend it back 
than 7 pounds each: the PNKX with © slide the tool on the strap until the duck 
gripping dogs for flat-sided cases, and bill comes in contact with the seal; press 
the PNK with a duck-bill head for round down on the stretcher'’s actuating lever 


A te 
\\ , 
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The tiny ant has strength and stamina 





tar out of proportion to its size 


~ HEAVY-DUTY ENGINE 
The machine is 10 feet high, 10'% feet 
ee ee ee ee POWER can eo packed 


powered by three electric motors It 





\\ 


p 


=) 


GOLIATH WOOD CHIPPER 


is shown without the exhaust hood. The . 

wood goes into the hopper without pre into small space, too eee 

paratory treatment, and the resultant 

material is ready for industria! uses Like the tiny ant, Wisconsin scientifically engi 
neered and constructed engines more than hold 
their own with power units of greater bulk 


ment of slabs, on the other hand, is con 
both in terms of usable horsepower and heavy- 





trolled mechanically. while mall “ood 
uty tamina 


is automatically bundled and held tight 


during the operation by pneumatie he basic high torque design of these compact 
clam] s within the honper. Cutput varies engines, combined with an accurate and sensi 
with the raw material and the end rod tive governor, enables the engine to pull through 
uct, a single unit renortedly turning out vhen sub ye cted to sudden heavy loads. It hangs 
chips 2 inches long and 0.025 inch thick mand carries on! 

at as much as 6 tons per hour. The first Wisconsin Heavy-Duty Air-Cooled Engines are 
(,;utlliet machine on the American Con available in twelve different sizes. in a complete 
tinent has been installed in the plant of power range from 3 to 36 hp. All models can be 
a ( anadian [ ulp and paper it llat Sault equipped with elk ctric starter and venerator (tor 
ste. Marie, Ont tarter only) and can be adapted to operation 

} 


with kerosene, natural gas and LP fuels, as well 
as gasoline. Write for Bulletin S-188 





l'nder exclusive rights acquired from 
Switzerland | he i lexaust (‘om} Ar. nas i : 
begun the manufacture and eale of a line : > WISCONSIN MOTOR CORPORATION 
of bendable tubing that has found wide 4 fa World's Largest Builders of Heavy-Duty Air-Cooled Engines 
application in Europe and elsewhere j 2 | MILWAUKEE 46, WISCONSIN 


‘ 


asince 1945 Known as Plica. it has a 3 
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make the 
neal secure and tilt the tool forward un- 
til the strap breaks. ‘The Model PNKX 
works a little differently, but the resulte 


to obtain the desired tension 


are the same—a package with straps 
that remain in place 


f ivelé i} an fe py card 


One of those simple things that make 
all the difference between slow and quick 
repairs has been introduced by Page Kn 
gineering Company It’s a ‘Twin-Pin 
(Connecting Link for heavy chains and 
needs only a hammer to do an effective 
job anywhere within five minutes, it is 
claimed. It consiste of two identical, in 


terlocking halves of high-manganese stee! 





two lengths of chain and held together 
‘The lat- 


ter are oval so they cannot turn or slip, 


by driving two pins into place 


which are slipped through the ends of 


Then a U 


and thus prevent wear 


Whether you build superhighways 
or inspect train brakes... 
Air-Maze filters will keep your 


compressors on the go! 





THESE COMPRESSORS supplied air 
for wagon drills used on the new New 
York Thruway at Suffern, New York. Work 
ng in dust and dirt, these compressors 
need clean intake air to prevent serious 
breakdowns, That's why they're equipped 
with Air-Maze oil bath filters, These filters 
scrub intake air clean in a bath of oil, 
reduce engine overhaul costs, cut main 
tenance costs and down-time 


ENR 


AIR FILTERS ° 
LIQUID FILTERS + 


25000 Miles Road 
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SILENCERS . 
O!'l SEPARATORS + 


; Ff 





7 


4» 
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AT NEW ORLEANS union passenger 
terminal, this compressor supplies air for 
inspecting brakes on trains, operating 
pneumatic tools, paint spraying and other 
repair and maintenance jobs. Its Air-Maze 
oil bath filter keeps air-borne dirt from 
damaging polished pistons, valves, rings 
and other vital compressor parts. Specify 
Air-Maze filters on the compressors you 


build or buy. 


The Filter 
Engineers 


SPARK ARRESTERS 
GREASE FILTERS 


Cleveland 28, Ohio 


Bae 


ring * 








shaped key pin is inserted into the oval 
pins and the ends of the “U”"’ are ham 
mered or clinched together to form what 
is said to be a lasting link. The ingenious 
device can also be used to fasten the load 
line to the hitch-plate extension and as 
a trunnion-link connection. In that case 
only half of the Twin-Pin Link is re 
quired, as the illustration shows 


Circle §E. on reply 


Lightweight combined with strength 
and toughness are claimed for a new 
safety hat announced by Davis Emer 
gency Kquipment Company. It is con 
structed of ribbed alloyed aluminum to 
resist blows in excess of 40 foot-pounds, 
while shock-absorber 


snap-in suspen 


sion distributes and minimizes impact 
‘Through the use of an adjustable cradle 
one hat fits all head sizes and shapes 


(irels Oi nm rTej iy ¢ 


One machine that is said to perform 
all basic types of abrasive-belt applica 
tions in grinding, polishing and deburring 
departments has been developed by Cur 
tis Machine Corporation. Known as the 


Model DBA-1F Flex-A-Belt, the exten 





sion-arm assembly can be rotated a full 
360° on the motor hub and permits using 
the machine for direct contact wheel 
grinding, formed contact wheel grinding 
on a contoured object, flat grinding by 
means of a platen and slack-belt polish 
ing or deburring. With an interference 
free idler contact roll even hard-to-get-at 


‘The 


accompanying illustration shows the unit 


areas can be ground or polished 


doing direct contact wheel grinding with 
the aid of a work rest 
(urele 7k on reply 

Wm. W. Nugent & Company is offer 
ing a new full-flow lube-oil filter consist 
ing of two units with a flanged switching 
‘They may be oper 
ated independently or in parallel Kach 
150 SSU 


valve between them 


,*> 


has a capacity of 225 gpm of 


viscosity lubricating oil at about 5 psi 


pressure drop and is equipped with a 3 


way cock, a differential pressure gauge 


and has a lifting mechanism to facilitate 
cover removal for recharging. ‘The ex 
pendable cartridge is a laminated, cren 
ulated fiber-disk is said to 


model and 


(COMPRESSED AIR MAGAZINE 





The duplex is 
actual filter 


have a long service life 
an ‘extended area filter 


ing area 18 greater than the area of the 





containers) that is said to combine high 
flow rate at low pressure drop with the 
fine filtering absorption and neutralizing 
properties of a depth-type filter 


{ irels v;} n rel y card 


Rubber blankets or bags of virtually 
n vacuum molding 


any contour for use 
reinforced plastic laminates are being 
produced by a new process developed by 
the Quaker Rubber Division of H.K 
Porter Company, Inc. Made of a special 
high-grade rubber, the bags are pre 
formed by applying vacuum and cured 
at low temperatures right on customers’ 
molds. ‘The resultant product is said to 
hold its shape well, to have a long serv 
ice life and to withstand temperatures 
repaired 


up to 250°F. ‘Tears can be 


easily like those in innertubes. ‘l’o insure 
perfect alignment, molds should be sent 
to the manufacturer; but when that is 
not practicable, as in the case of ships’ 
hulls or other large parts, Quaker engi 
neers do the work on the job 
Cirole GE on reply card 
Sarco’s thermodynamic steam trap 
that uses the kinetic energy of steam to 
close the valve is now available in % 
inch size, or four sizes up to 1 inch. Of 
stainless steel throughout, it has only 
three components body, cap and valve 
disk—-and one moving part, the solid 


valve head or disk It is said to resist 
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water hammer; to operate equally well 
on light or heavy loads and against back 
pressure up to 50 percent of inlet pres 
‘The 


trap is designed for pressures of 10-600 


sure: and to close tight on no load 


psi and temperatures to 950°F without 
changes and needs little if any mainte 
nance. A trial installation is offered by 
the manufacturer 

Cirele 101 


For chippers, welders and other work 
ers requiring both head and eye pro 
tection, the Safety Division of ‘The Boy 
er-Campbell Company has provided a 
cap with goggles of the cover-glass style 
that can be worn over personal specta 
cles. Named Supergard, the plastic head 
gear has a mounting bracket that per 
mits the goggles, when once adjusted 
to be raised and lowered as often as 





attention 


further 


necessary without 
Headsize of the cap, which has a replace 
able sweatband, is adjustable from 6'% 
to 8, and goggles are adjustable for pu- 
pillary distance, have individual cup ae 

tion for perfect fit and may be worn 
slightly off the face. 

Circle 11E on reply card 


Koxcars used to carry foodatufis in 
bulk or packages must be kept well lined 
to prevent rodent infestation, mousture 
penetration and loss through cracks. Ky 
a new method introduced by Archer 
Daniels-Midland 


can be done quickly and thoroughly 


Company, the work 
Whether making repairs or doing a whole 
relining job, a basic coat of resin is first 
sprayed on and then a Fiberglas reinfore 

ing cloth is applied to the wet tacky film 
the cloth serving also to cover holes or 
rough, splintered areas. ‘This is followed 
by a second coat that dries in three or 
four hours to a hard, smooth finish. It is 
claimed that the lining is unaffected by 
temperatures from -30 up to 250°F and 
can be cleaned with detergents, disinfee 

tants or steam 

Circle 12E on 


Demonstrations were made last month 
in some of our larger cities of a pint-size 
fire truck for inside use developed by 
Ansul Chemical Company to meet the 
industrial 


needs of sprawling |-story 








GROUND JOINT 
AIR HAMMER COUPLING 


The strongest and most efficient coupling for 
every type of air and pneumatic hose 

and it requires no washer to keep it leak 
proof. Ground joint design provides a per 
fect soft-to-hard metal seal between end 
of stem and spud that is not affected by 
grit or dirt. Extra gripping power is assured 
by the 
heavily reinforced extensions to engage 


superstrong ‘Boss’ Clamp, with 
collar on coupling stem. Compact Style, 


Vy " and VY, " 
Cadmium plated 


" 


Heavy Style, %" and | 


rustproof 


ed bap heeds . 
a << | 





‘No. 3500” STEEL NIPPLE 


A quality nipple that does a real coupling job 
inexpensively. Machined from cold drawn steel 
bar, with large-capacity bore and deeply cor 
rugated, smoothly finished shanks. Collar back 
of hex portion engages extended anchoring 


fingers of Boss of Ai King Clamps. Mose 


" 


ey ve 
sizes from V4 fo | , m various hose ond LPT 


size combinations. Cadmium plated rustproof 


Stocked by Manufacturers and Distributors 
of Industrial Rubber Products 


DIXON 
Vedue & Coupling Co. 


GEMERAL OFFICES & FACTORY — PHILADELPHIA 27 PA 
BRANCHIS CHICAGO BRMINGHAM LOS ANGELES HOUSTON 
CILOM VAL VER COUPLING CO LTO TORONTO Associete Comonrias 
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Have you seen what this 
CAN DO 
FOR YOU? 





lorque control 
IMPACTOOL 


NEW accuracy and speed for 
precision nut running jobs... 


POSITIVE TORQUE CONTROL—a revolutionary use of a 
rugged steel torsion bar for precision control of torque— 
combined with the power and speed of the Impactool 
SIMPLE TORQUE SETTING—torsion bar adjusting sleeve is 
clearly calibrated for changing torque with easy-to-use 
torque jig 

TORQUE SETTING REMAINS CONSTANT—for any nut 
running condition until the adjustment is changed 
ELIMINATES "“OVER-TORQUE"’—impact mechanism re- 
bounds instantly when preset torque is reached, tripping 
a foolproot rubber faced shutoff valve 

LOW MAINTENANCE— combines many of the proven fea- 
tures of Ingersoll-Rand Impactools, with their enviable 
record of dependable performance and low maintenance 
REVERSIBLE —full power in either direction 

NO CLUTCH —to wear, slip or require adjustments 


SK =. 2: TORSION BARS PROVIDE MULTIPLE 
TORQUE SETTINGS 








Get @ ere - soll- tain 
on of inge* ol No. L735 Max. torque 60 ft. lbs 
on 
gand Torav® veal No. H735 Max. torque 90 ft. lbs 
import? ineer ® For torques up to SSO {t. lbs. a Size 
pik go fof addi 5340T Torque Control Impactool 
or w informatie” is available 
yon? 





1] Broadway, New York 4, N. Y. 
“” IMPACTOOL DIVISION 
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Ing ersoll-Rand 
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plants situated in outlying districts be 
yond the protection of municipal fire de 
partments. Only 5 feet 8 inches high, 
it can negotiate narrow aisles and use 
water, carbon dioxide or dry chemicals, 
depending upon requirements. The truck 
is designed to carry hose, ladders, utility 
bars, portable fire extinguishers and other 
equipment, all mounted on quick-release 
brackets Space is also provided for 
boots, coats, air masks, a first-aid kit 
and blankets 
Circle 131 


Dust produced in roasting metalli 
sulphides at the Noranda Mines, Ltd., 
smelter at Noranda, Que., is recovered 
by Cottrell precipitators and returned 
to the furnaces at temperatures from 500 
to 800°F by a Sper ial conveying system 
The main feature of the latter is an Air 
Slide of porous aluminum oxide encased 
in a rectangular housing As the dust 
accumulates it is pumped from a hopper 
into a mixing chamber where it is fluid 
ized with compressed au Next it is 
transferred by air at 15 psi through a 
line to a supply bin mounted above the 
roasters. From there it is fed to the Air 
Slide, where low-pressure air entering 
the lower compartment passes through 
the horizontal partition, thus again fluid 
izing the dust and allowing it to flow by 


yravity to the furnaces 


Introduction of a line of lightweight, 
small-size swivel joints for pneumatsi 
and hydraulic services has been an 
nounced by Barco Manufas Luring (Com 
pany Of the single-plane type, they 
are designed primarily to provide up to 





360° turning motion on machinery or 
other equipment requiring flexible pip 
ing, tubing or hose ‘They are being 
produced in ball- and thrust-bearing 
types for pressures as high as 2000 psi, 
depending on the size of the joint. ‘Tem 
perature ratings recommended range 
from —-20° to 225°F. Units are available 
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in standard sizes of 4 and 4 inch. The 


Y4-inch joint shown has an over-all 


length of 2% inches. 
f‘irele 14] nm rey é ref 


Development of a powerful air press 


with a wide range of speed and perform 
ance possibilities has been announced by 


the Industrial Sales Division of A 


Schrader’s Son. ‘The machine is of rug- 


ged construction with a heavy base and 


‘ 


is built for 2-bolt clamping which per 


mits of easy adjustment from O to 7 


inches in height and a swing arc of 2 





inches on each side of center. It is avail 


able in two models: single-acting for im 
pact jobs and double-acting for squeeze 
and power withdrawals. According to 
the manufacturer, the new press can be 
numerous operations 


used to perform 


such as stamping, coining, broaching, 


riveting, staking, shaping, pressing, 
bending and assembling 


(urcle 154 
Rope made of a long-staple ceramu 
fabric an aluminum-silicate material 
called Fiberfrax that is 
heat up to 2300°F has been announced by 


resistant to 


‘The new 
30 feet 


The Carborundum Company 
product is said to be lightweight 
of rope 4% inch in diameter weighs only 


one pound resilient. chemically inert 


and unaffected by most furnace atmos 


pheres, including hydrogen. It has many 
applications where heat is a factor, and 
as packing 


is especially recommended 


for expansion joints, wrapping for insu 
lators, for use as gaskets and seals and 
for high-temperature calking. Fiberfrax 


ropes are available in three standard 


strand forms in coils 
(urcle 16] 


For use in <« onjume tion with its powel 
operated centralized lubrication systems 


with time-clock control, Lincoln Engi 


neering Company has developed injector 
spray control valves that automatically 
apply a premeasured quantity of lubri 
form on closed bearings 


cant in must 
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Multiple Screw Driver 
assembles 400 


carburetors per hour 


Assembling carburetors was a slow, one-screw-at- 
a-time operation until AIR engineering solved the 
bottleneck. Now one operator uses this 8-spindle 
automatic Multiple Screw Driver to help turn out 
more than 6 completed carburetors per minute— 
400 every hour 


This compact, easy-to-operate Multiple Screw 
Driver is just one more example of how AIR engi- 
neering is helping modern industry solve prob- 
lems and cut production time and costs. 


All the experience of Ingersoll-Rand in speeding up 
fastening through AIR engineering multiple units 
is yours for the asking. Whether your operations 
involve screw-driving or nut 

hy running with either hand-held 

or automatic production line 

units, Ingersoll-Rand 

engineer and build just the 

unit best suited to your needs. 


can 







8-Spindle Multiple Screw Driver 
for carburetor assembly 


‘ite 
Mt 





Drop us a line if you'd like an 
AIR engineer to analyze and 
make recommendations on 


your fastening operations 





11 Broadway, New York 4, N.Y 


Ing ersoll-Rand 
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AlRengineering at work 
REPORT No. 5098B- 
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NUGENT FILTERS teamed with 


another leader to provide... 



















..- TOP ENGINE EFFICIENCY 


¢ Shown above is a view of six Ingersoll-Rand, 1320 
h.p. gas engine compressors installed for service at United Gas 
Pipe Line Corporation’s Needville (Tex.) station. 


And here’s top recommendation! All 6 powerful units feature 
the surest and most reliable filtration units available 


NUGENT LUBE OLL FILTERS! 


These mighty I-R units are used to boost gas to 900 PSIG dis- 
charge pressure on a new 30” line. Nugent Filters present the 
engine's first line of defense, They keep the lubricating systems 
free from harmful impurities because Nugent filter elements are 
designed to catch practically everything! By providing 20 times 
more filtering area than other filters of comparable size, Nugent 
Filters make possible greater filtering action and more effective 
filtration to insure longer engine life. Filters of the above type 
are easy to install. . . require no intricate piping . . . operate 
flawlessly and work perfectly in conjunction with any engine’s 
overall lubricating system. They are available in full flow or 
by-pass with the same unit. | 


You can see low cost, dependable Nugent Filters on expen- 
sive machinery everywhere. Expensive machinery? We mean 
big or small diesel engines, gas engines, turbines, compressors, 
ete, On such equipment, manufacturers select and 
install, AS ORIGINAL KOULPMENT, Nugent Filters. 
If you have a filtering problem, follow this advice 
GET the surest, most effective filtration your dollars 
ean buy. GET Nugent Filters for TOP engine per- 
formance. Write for full information. 


Nugent Duplex Oil Filter. 
These filters are also avail- 
able in Triplex Models. 








—< ) Wm. W. & Co., Inc. 
= —— 3484 Cleveland St. SKOKIE, ILLINOIS 
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and open surfaces such as gears, chains, 
cams, rollers, eccentrics, slides and ways, 
circular saws, etc. ‘They are said to in 
sure uniform lubrication without waste; 
to eliminate spoilage from dripping; and 
to reduce fire and accident hazards. 
Called MistOmatic Spray Control, the 
assembly also has been used on produc 
tion lines to apply predetermined quan 
tities of paint, glue and similar fluids 
Circle 17E on reply card 


Of rustproof construction throughout, 
Alkon Products Corporation's new dou 
ble-acting air cylinder possesses other 
features such as no metal-to-metal con 
tact between cylinder wall and piston, 
positive cushioning with immediate ac 
celeration of the return stroke and ad 
justable cushions for controlled strokes 
over 1 inch and up to 6 inches. Des 
ignated as the Model ID), it is available 
in four bore sizes—-1'4 to 3% inches 
with 3-way flush rabbet mountings and 
designed to operate with air under 250 
psi pressure and water or oil under 500. 
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STRUCTURAL DETAILS 


1, Seamless-steel cylinder barrel; 2, 
aluminum cylinder heads; 3, stainless- 
steel piston rod; 4, large-suriace piston 
and heavy steel thrust ring; 5, piston 
packing; 6, nylon piston bearing; 7, 
Oilite cartridge-type piston-rod bear- 
ing; 8, piston-rod packing; 9, piston 
rod wiper; 10, stainless-steel tie rods 
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BRIEFS 


To discourage forgery, the W. A. 
Sheaffer Pen Company is mixing what it 
calls RC-35 to its regular Skrip inks 
The additive is visible under ultraviolet 
light even after the original signature or 
writing has been eradicated 

. 

One way of deflating the world if you 
have a mind to is to buy one of the new 
C.S. Hammond & Company globes that 
come folded. It stands 18 inches high 
and is expanded by lung power 

. 

‘The process of vulcanizing rubber may 
soon undergo a decided change, judg 
ing by Newsletter, published by Indus 
trial Research. It reports that the U.S 
Air Force has vulcanized rubber experi 
mentally by irradiating it with cobalt 
60. Heat and sulphur were not used. 

. 

Uncle Sam owns a lot of real estate, 
according to a recent inventory. Aside 
from the 357 million acres in the public 
domain, he has purchased more than 50 
million acres of which 1,700,000 is in the 
hands of the Atomic Energy Commission 
and 20 million represents airfields and 
military reservations 

. 

kor solid riding comfort truckers can 
get a seat with a Sky-Ride pneumatic 
base that is designed to prevent wearing 
and fatiguing bumps and jars. With it a 
driver can get any desired degree of 
cushioning by manipulating a 3-way o 
valve. Air is taken from the vehicle’s a 


compressor or supplied by a hand pump 





- 
Figures released by the Office of De Lines of Naylor lightweight pipe are your safest bet when 
fense Mobilization show that oil and gas it comes to carrying air, water or what-have you over rocky 


pipelines now constitute one of the 
country’s major transportation systems terrain On construction Jobs. 
Including the 17,000 miles of new mains 
in process of construction, the network 
will total 397,000 miles at the end of this slopes without fear of damage is the extra strength and 
year. In 1953, the last for which figures 


The reason why Naylor pipe can be laid on boulder-strewn 


are available. our railroads had a mileage safety inherent in its distinctive lockseamed, spiralwelded 
of 221,098. structure. Shock loads, stresses and strains don’t phase it 
because this pipe structure is built to take punishment both 


inside and out. 


Speed and ease of installation are other advantages of Naylor 
light-wall pipe to supplement the basic economy of its light 


weight. 


For the entire story, write for Bulletin No, 507, 





ona Ja ligne 
Soe ee eee nin joe ano’ = Naylor Pipe Company = + ~—— 1245 East 92nd Street, Chicago 19, Illinois 


i. Eastern U.S. and Foreign Sales Office: 350 Madison Avenue, New York 17, New York 
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a hee. 
ae Ingersoll-Rand GR-125 Gyro-Flo Compressor, Continental- powered, oper- 
ating Mall chain saw cutting 12° x 12° timber to repair pier. Equipment 


in use On an eastern railroad. 
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1TH 
CONTINENTAL RED SEAL POWER 


Year after year, ever since 1902, Continental engines have been 





proving their dependability in a steadily-lengthening list of special- 
purpose machines. Today, no matter what the exact requirement of 
the job, there's a Red Seal model—gasoline, Diesel, or LPG—engi- 
neered and built to meet it down to the last detail—a model with the 
proper performance characteristics, profile, shape and weight. In the 
industrial line there are models at closely-spaced levels—from 14 to 
240 horsepower. You find them on an almost endless number of opera- 
tions, speeding the tough jobs and delivering their full work quota, 


day in and day out, with a minimum of time out for adjustment or repairs. 


SERVICE FACILITIES AND GENUINE RED SEAL PARTS 
AVAILABLE EVERYWHERE 
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At the 


Hanover, 


industrial fair held in 
of Salz- 
gitter displayed an oil rig with two tubu 


recent 

Germany, the firm 

lar legs containing necessary equipment 

such as ladders, conductors and piping. 
» 

Fifteen street cars taken out of service 
in Los Angeles have been shipped to 
Korea for use in Seoul 
60 more are scheduled to follow. Seoul's 
2,000,000 people depend mainly on street 
cars to get around, 


and Pusan, and 


and as there are only 
135 of them long waits are the rule 
° 
The electronics industry was founded 
in 1906 when Lee 


the first 3-electrode vacuum tube, 


deForest developed 
known 
as the audion. Progress during the in 
tervening 50-year period will be recorded 
in 100 technical papers to be delivered 
at the twelfth National Elec 
tronics Conference meeting in Chicago, 


lil., October 1-3 


annual 


. 
German scientists at Heidelberg Uni 
versity are reported to have developed 
a ““‘pneumatic arm’’ for amputees that is 


capable of a greater range of motions 


than any previously in use. It is powered 
by a motor run with carbon dioxide un- 
der pressure 
* 
Since equipping two sizes of its earth 
conveying scraper with tubeless pneu 
‘Tractor Com 


matic tires, Caterpillar 


pany has found that down time caused 
by tire trouble has been reduced 80 per 
Repairs, too, are simpler. 

. 


cent, 


The soundness of castings has long 


been determined by the “ring test’”’ by 
which a worker taps each one and listens 
to the 


judging by ear has its drawbacks, so 


sound pattern produced. Sut 


General Motors Corporation now de 


pends on electronics and automatic re 


jection of defective work ty the new 
method the ring is picked up by a trans 
ducer and compared by an oscilloscope 
with the tone from a sound casting of the 


same size and shape. 





“That new guy Smith is a trouble 
maker—always working.” 
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Literature 
kor I by rorermye i ek thook for 
group training or to familiarize themselves 


with most of the general satety problems 


encountered in their worl National Satety 
Council, 425 N. Michigan Avenue. Chicago 
11. Til has published thre u per sors Safely 
Manual ()t 354 well lusts ited payes if 


Was written ty taff engineers of thie 
C oun I's imndu trial dep: rtment ind revi W 
ed by busine idustr ind government 
expert to msure i comprehensive uid on 
t hie ubiect It Contatti data on first aid 
protective equipment machine guard hire 
prevention materials handling and power 


tools. tells how to worker interest 
if} accident preventiol i id entet 
human sickle cyt atet' ( cyt te) ( CoLTTia | 


members $395 nonmember Sf 50 


maintain 


mite t he 


full line of au 
leaks is 


Circular No 


Lunkenheimer Company’ 
devices designed te) 
illustrated and describes in 
587 obtainable upon request 


f role 10} ; ply ird 


prevent all 


[ses and advantages ol fiber conduit. an 
underground protective racewa hor electri 
cable is discussed in Catalogue No. 5? 
offered _b (jy invebureg Vift< («a it 


C irele it on iy j j 


bibergla pipe in ulation for hot or cold 
water and low-pressure team line ims the 
temperature range of 50-250°F is illustrated 
obtainable irom 


and cle cribed }t) literature 


(Owen ( Coririitiy kibergla ( orporation 
f role ii rej F | ird 
Feature 7.) | irik Belt ( COUT pRATLY elt 
iligning roller bearing are adi {ti ed im ce 
tail if) Hook NO POSS / itlable tipon re 
cyuue | Data on how to elect beat iy and 
recommended fitting practice ire included 
( irels ea on rej y card 
tolele tee] shelving KnoOV | i Klip 


nbiect Ql ( at slow ue ate 106 
Lhe bri kK (,allaghers Via rene 


(of twelve Dawe it show 


Hilt is the 
relea ed by 
turing ( ompan' 
the iiousopen closedand ledve-t' iM he] 
available and how to 


llarele ai] nm Fe 7 rif 


1th erect tt 


A i part ol it lech ( | Stic Seri 
Allegheny Ludlum Steel orporation j ae 


tributing «l hooklet (oti chron Ptujiti nickel 
manvanese iustenitt ta le tee] Le 
tatled chart ind 1 iph re iwluded 
addition to data o thie ph Cal and other 
properties of the 200 Seri which conta 
Cs nickel than the 300 Ser 

(ore fk on reply card 
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}J-inch cist if¢ LTTiC stig t hie icw Pp 

listed if} t hie 1956 Arch fectutr il Product 
( atalos ue p ity] hed r Strafni Steel ( Orpo 
ration 


t of National Steel (_orporati 
In tlated ‘) ' ' 


; ; : pated thie Danie) if¢ 
ipplied by metal clip la 


fened br i clinch 


tool Standard ecuiol id method 
cj applicatior Agree now 
f role / nm TeyAy ird 


Inger ott Rand ( COTTEP RAEI ha relea ext i 
revised bulletin, Form 9143-B, covering i 
ine of steam-ret water cooling units ra 
in ze from 30 to 1200 tons ot retrigeratt 
It contains a complet gaescription of t hve 


' ' 


parts and a 
luatrati 


component ilar iid 


— 
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VICTAULIC COUPLINGS 

Simple, fast, reliable. Styles 
77, 77-D, for standard uses 
with steel or spiral pipe, — 
Style 75 for light duty. Other 
styles for cast iron, plastic 
and other pipes. Sizes %4” to 


60”, 


ROUST-A-BOUT COUPLINGS 


For plain or beveled end 
pipe Style 99. Simple, quick, 
and strong. Best engineered 
and most useful plain end 
coupling made — takes a 
real ‘‘bull-dog”’ grip on the 
pipe. Sizes 2” to 8”, 


COUPLINGS FOR 


VICTAULIC FULL-FLOW FITTINGS 

Elbows, Tees, Reducers, Laterals, a com- 
plete line—fit all Victaulic Couplings. Easily 
installed — top efficiency. Sizes %"’ to 12”. 


ICTAULIC 


VICTAULIC SNAP-JOINTS 


The new, boltless, speed 
coupling, Style 78. Hinged 
into one assembly for fast 
piping hook-up or disassem- 
bly. Hand locks for savings 
in time and money. Ideal for 
portable lines. Sizes 1" to 8”’. 





VIC-GROOVER TOOLS 

Time saving, on-the-job grooving tools. Light 
weight, easy to handle — operate manually 
or from any power drive. Sizes %" to 8”. 





Promptly available from distributor stocks coast to coast. 
Write for NEW Victaulic Catalog-Manual No. 55 -B-7 


COMPANY OF AMERICA 
P. 0. BOX 509 « Elizabeth, N. J. 


o j kh 1 idjt iti color how how 
i typical steam-tet cooler operates , wor VICTAU | 
tion covet aAuUtomatti controls mclud 4 
the Stean Sa 4 [ik wriicn | designed to r 
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ONE OF THE GARLOCK 2,000 duce operating costs on installations that 
on ee hr naa ate subjected tO Val if condensing-water 
temperatures The 24-page book should be 
of value to plants requiring chilled water for 


processing OT all condition ig applications 


‘ ee | 
oF Dekoror istrument tub YW, Paligilig irom 
, single to multiple lines in bundles or ribbons 


and irom pol ethyl ne to plasti clad COp 
4 per or aluminum fully described and pi 
, : tured in Bullet: 156 offered b Dekoron 
TESTS PROVE . . be Products Division of Samuel Moore & Co 
,” 4 Civele 271 n reply card 
(seneral klectri mechanical-dt ‘ ul 
barn operating at speeds up to 10,000 rpm 


ind more are described in HKulletin GEA 


(,) 4/ whi hy al {) ahi A tive if cle "28 t¢ iT ire 
in Ccutawayvs and schemati drawings LT hie 
uiniil if¢ Paget ter higt pce COMLPTCSsSoOr 


and blowe rs 


I he 1956 ed Pion of the Vy ¢ ivhoorR ofl Ke, il 


road Informalion ca ow be obtained tree 
cj charge from the | istern Railroad bre 
dents Conterence {Ol pen Ket iA if 10) 
Daye contain the usual Comparative tat 
tic of the industt i a whol ind ¢ 
many tact Mout eastet bine i i groul 
( ( OF ; / { 
kield Keport Ne OO ied fh ait 
Kapid Standard ¢ OmMmpan' lr deals wit! 
Conve orized Work te cre if ce How 
rk to and trom peratol engaged i 
embling i] pect rig packKaying eet ‘ 
they are not required to move around Ly! 
here t type ir ¢ ‘ ‘ ves 
meet service eed 
f suf y 
Details of Fireye enh 
dicatot em rd re pores ted | Mul 
letin ¢ Vi 2 published ( nb ti { 


GARLOCK 662 3 ) ial Division, Electronics Corporation ol 


America Viethod Oloperatio i dinstaila 
Competitive Materials ' 


Or re hown, and thre {v1 ol smoke 
GASKET MATERIAL Chart shows loss of thickness after alte ieuniiaes duet ane be ened @ith the oreten 


nating wet and dry exposure tests 
Lariock 667 fety fo within | of orig st? ‘ie (7 byerct 


does not shrink nai thickness. No. 662, made trom a cork Cinele 311 | 


paper base impregnated w a synthet 








rubber, is dimens aily more stable than 
or change shape aha Bay Ey he \ 16-page bulletin, DH-486, intended 
with ‘ if yf ’ ’ ' , fl itt i LO pla t ‘ ae | . iin ; t4 te 
‘ ! | ipoerl ( pret (oti el j t¢ T¢ 
; I TT 
Here's convine ny prool that paske ts of Garlock 662 can stand vary- Man! Manik L) 
, \ ric ( ha i & Cabbie { omy 1 
ing climatic conditions without drying, shrinking, or hardening. The wer aie ge he und ane a. 

. ‘ ' ; ‘ «i ' Sf t*¢ ts ‘ } 
gaskets illustrated were subjected to a 24 hour alternating wet and 150 t capnacit fen different model] 
dry test for weeks, then conditioned at room temperature, \s the ined apphicatio ire featured 

" f ’ ‘ 
photo and chart at right show, 662 gaskets returned to their original ;, ' 
shape and to within 1. of their original thickness. ¢ ompetitive types Lm relean Clim Molvbd 

. : ; 7. ‘if j 
hardened twisted, and shrank as tritit ly iis os (. No wonde! SO many | mipa (hemical Data Seri i 
companies are specifying 662 for use against gasoline, water, and oil letin Cdb-& retra molybdenum | 
' cif that Di rr requ ! I} 
al temperatures up to 400 be lf is approved by [ riche rwriters LLabora- , ' ty ) f ~~ 
‘ ti ‘ } i qt] ‘ | ‘ }) f ! 
Lories, lL rie lo use againal hazardous liquuids, wicle Com , thy , t fy 
> | ' } ' ; 
: chemical ph Cal | ‘ i Ca pre 
Anal lone! lasting ()/ (a ket material is only qotie ot the (,arlo k 2 (0) — ' thy pre} rat f , ' 

. { (> 7 f ) | i i irik ) 
two thou and tv le of va kets. prane kin and eal to meet all you! need It S tame m hor A eit \, 7 ) 
the only complete line, Its one reason you get unbiased recommendations trom 4 aource list of 25 reter te molvbeade 
yout} (,arlock repre seritative { all him today or write hoy Bulletin AD 146. bicw cl "alae glen 

' ’ r*} ; 
f j 
THE GARLOCK PACKING COMPANY, Paimyra, New York 
\ I] etal 
For Prompt Service, contact one of our JU sales oices and i arehouses 7 f ( lor « ete wet miaci 
throughout the U.S. and Canada. r ind industrial cd} cpr 
erally are sh 1 ch ed I 
‘ a” , OOO re I ‘ | } \ ‘ 
| Ly px | Adjust-O-M 
( i th it | i 1) I 
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NOW. 


GCREATER THAN EVE Fe. 
PROTECTION 
TO YOUR AIR LINE 


uth the outstanding 


WHIRL-A-WAY FILTER, REGULATOR 
AND LUBRICATOR ASSEMBLY 
and AUTOMATIC 


AIR TRAP 


MODEL W-4 


€ AIR TRAP 


EJECTS WATER 
AUTOMATICALLY 
AND RAPIDLY 






( 


fhe FILTER removes solids .00039 and larger. Trans- 
parent bow! provides visibility. The REGULATOR can 
pass large volume with an unrestricted flow and mini- 
mum pressure drop. Self-bleeding, compact. Machined 


from bar aluminum. 


fhe LUBRICATOR delivers desired volume of oil. Bowl 
can be refilled without shutting off air supply. 


The AIR TRAP is an Automatic Water Ejector for all air 
line applications. Assures dry air in pneumatic systems 
at all times. Eliminates costly downtime and assures pre- 


ventive maintenance. WRITE FOR LITERATURE. 


PRODUCTS 









46 VICTOR AVE., 
Detroit 3, 
! 


Div. 14 
MICHIGAN 
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Get Clean Air 
for Your Tools 








Adams Poro-Stone 








- 
| 
| 
| 
| 
| 


Air Filters SAVE 
MONEY: TIME 





You get protection that counts with Adams Poro-Ston 
Air Filter: 


and pripre 


Damaging water, rust contaminated oil, dust 
‘4 ale “ure removed from your compressed “aif 
and there ‘ virtually no pressure drop aACTOSS the 


Adams filter 


Separation of foreign matter is in two stages by cen 


triftugal action trom the movement of the air itself hy 


diffusion through the permanent Poro-Stone filter tube 


Not only do you save money in longer tool life and 
trouble-free Operation but also you save tine lhat s 
because Adams filters are qjul k to clean have no mo 
ingg parts tO wear need no special tool proper 


ass mils i all hut fool proot 


bor full details and prices, writs toda‘ 


New Bulletin 1! 


R.P. ADAMS COQO., inc. 


209 E. PARK DRIVE BUFFALO 17, N. Y. 


for your copy ol 


R. P. ADAMS COMPANY, INC JV -56 
209 EAST PARK DRIVE 
BUFFALO 17, NEW YORK 

Piease rush me your New HBulletin 1! will 170% | 
and prices 
Name | 
birm 
‘SI f ( if State | 











FORA 


Complete Line 


OF H.P. RATED 


AIR COMPRESSOR 
SWITCHES 


QF Heavy Duty 
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C ©) Look to €@OK for Better 


PACKING RINGS! 
MATERIALS 


Whatever your packing-ring GRAPHITIC IRON 





requirements, you can depend (Exclusive with Cook) | Standard Duty 
on Cook for a ring design and COOKMET 

(No. l—Plastic Bron: | i 
ring material that will deliver ieee: Cnc naetle fren | | € Gas Engine Cut-Out 
maximum efficiency at mini- (No, 3—Alloy Bronze) Oo Magnetic Unloader 
mum cost ee, | : 

(Highly Anti-Prictional) | full range of electrical 
One source, one high standard cCOOKROC and pressure ratings 

j (Laminated Bakelite: Standard, 

ot qualily thats what you Hi-Temp and Graphitized) Write for Bulletin 550 
pet when you spec ify Cook CARBON Square D Company, 4041 North 


(lor Non-Lubricated Service) Richards St., Mil k 12, Wi 
ichards St., Miiwavkee 12, Wis. 


packing-ring pioneers since 


1BBB. Write direct for com ¢c.LeEe 


plete technical data (. Lee 
Cook Company, 940 So. 8th CookK 
Si., Louisville 8, Ky. 

COMPANY 

Sealing Pressures Since 1888 
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ARE YOUR AIR COSTS UNDER CONTROL? 


Do you know when your air tools or compressor are in 
need of repair or replacement? 
The chances are you don’t unless you have a New Jersey 
Compressed Air Meter 
TOOL-OM-ETER or DRILL-OM-ETER 
in your Repair or Test Department. 


Why not investigate the advantages our TOOL-OM-ETER 
or DRILL-OM-ETER can give you, both in cutting costs 


and in improving maintenance schedules? 


TER # 





_ 
7 
7 


Write for Bulletin A-8 


We SPECIALIZE in compressed air devices, including 
the ‘‘DriAir’’ Separator for automatically removing the water 
from compressed air lines. Ask for Bulletin D-A. 


root: om 


, ry ‘ ‘ys. 4 ‘ ‘ N 
NEW JERSEY METER CO. 
‘Specialists in Compressed Air Devices” 


PLAINFIELD, NEW JERSEY 
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HOW 3 BASIC TYPES OF I-R 


CENTRIFUGAL COMPRESSORS 


cover practically all 
of your 
process requirements 






MULTI-STAGE 
* VERTICALLY-SPLIT 


Capacities to 9,000 cfm 
Pressures to 2,200 psi 





MULTI-STAGE 
* HORIZONTALLY-SPLIT 


Capacities to 165,000 ctm 
Pressures to 625 psi 





Here are the three basic typ sof Ingersoll-Rand centrifugal 
sill and als COLT PIEOSSOES The comple te rithice ot SIZCS avall 
able in each type provide s extremely wide latitude to meet 


Process conditions \ combining two or more individual 


ninits ol the Sade Of litte rent typ S Itt tance rh COE TT SCTIOS SINGLE-STAGE 
® Capacities to 255,000 cfm 
a vreat range ot Cia pint ities and JOFESSUPOS cable obtainable Pressures to 1,000 psi 


tints tip to 2? OOO psi have been furnished 
Vn type oft drive Cyill he used and combination riniits Cuil 
be individualls powered (>) driven from il single SOUuree 

electric motor. steam turbine Or Gas turbine This Hexibility 
ot applic ation is one reason why more and more I-R centrit 


rivals «ile lye it’ install a ili all typo 5 ot poten CSS SCTV ICE 


Ingersoll-Rand has supplied more horsepower of industrial 


centrifugal compressors and Turbo-Blowers than any other 





manufacturer. This long experience means greater depend. Typical series combination of three multi-stage hori 
ability higher sustained ethic lenicy and less maimmtenance zontally split centrifugal compressors mounted on a 
expense If you have ad Process COTMpPresSstion problem call single base and arranged for a common drive 


in your I-R engineer. His experience in this 


specialized field can save you time, effort 
and expense from initial planning to On- In 
stream operation 


COMPRESSORS + GAS AND DIESEi ENGINES - ROCK DRILLS + PUMPS + TURBO-BLOWERS + AIR AND ELECTRIC TOOLS 


ersoll-Rand 


11 Broadway, New York 4, N. Y. 
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The best system 
is a clean system 


HIGH COMPRESSOR EFFICIENCY is possible onl 


when the system is clean. unimpaired by rust and 
lexaco Reval Ou REO is refined 


harmful deposits i 


especially to assure this cleanliness, to keep compres- 
sors Operating more dependably at lower mainten 
ance cost, 

Specially refined from the finest crudes available, 
Texaco Regal Oil RGO is further improved by effec 
tive additives and extra processing. This accounts for 
its high oxidation resistance .. . its ability to prevent 
rust, sludge and deposits. Use Texaco Regal Oil RGO 


and youl COMMPFCSSOTS will run fas smoothet : with 
clean lines, free-working valves and rings 

Phere ts a complete line of Texaco Regal Oils RGO 
to assure trouble-free performance, under all condt- 
tions, whatever the size or Cy po COMMPFessor 

Let a Texaco Lubrication Engineer help you select 
the proper ones Just call the nearest of the more than 
2,000 ‘Texaco Distributing Plants in the 48 States, or 
write: 

Phe ‘Texas Company, 145 East i2nd Street, New 


York 17, N.Y 


TEXACO Regal Oils R&O 


FOR ALL AIR COMPRESSORS AND OPERATING CONDITIONS 


on reply card 





